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BRINELL 
DURACASE TRIM... 


Stops galling and erosion 


Since the introduction of OIC’s Duracase 
Irim, many forged steel valve specs are obso- 
lete. This 149 chrome stainless steel trim with 
1000 Brinell, case-hardened wedges and discs 
assures positive protection against even the 
simultaneous attack of the three valve-destroy- 
in gents corrosion, erosion, galling. 

OIC offers you a choice of two modern 
body-bonnet connections—union ring or 
bolted bonnet — on its entire forged steel gate, 
globe, angle, and check valve line. 

In addition, gate valves offer a choice of 
standard-flow or high-flow body ports, both 
with 1000 Brinell wedges 

Step up your valve requirements to the 
modern high quality standards reflected in OIC 
valves. Include OIC on your next specification, 

For OIC forged steel valve specification 
literature, write for Forms No. 195 and 195-R. 


THE OHIO INJECTOR COMPANY e WADSWORTH, OHIO 


A LV E S FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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We Are Looking 
For Editors 


POWER ENGINEERING is expanding 
and will have openings for graduate 
engineers in the mechanical or elec- 
trical field with_a good solid back- 
ground of operating, design, and 
construction experience. If you like 
to travel, meet people, learn of 
new developments, investigate new 
ideas, and if you have imagination, 
ingenuity and tact, together with a 
reasonable command of English, 
you will find this interesting work. 
There are several openings on the 
editorial staff, but the immediate 
one has the following specifications: 

A graduate engineer from 45 to 
50 years of age, who has gone 
through a cadet or student engi- 
neer's course with one of the public 
utilities, spent a number of years in 
the operating department, two or 
three years in the power sales de- 
partment, and a number of years 
as power engineer with industrial 
companies, and who holds a profes- 
sional engineer's license. 

Another opening could be filled 
by a graduate engineer about 30 
years old, with good grounding in 
engineering fundamentals, and par- 
ticularly in heat power engineering. 
Subsequent to graduation, he should 
have had several years of work in 
a utility or industrial power plant, 
or in an industry having diversified 
steam and electrical problems. 

If you meet all or many of the 
above specifications and are inter- 
ested in the above jobs, send com- 
plete details of your education and 
experience to Editor of POWER 
ENGINEERING, 110 S. Dearborn St., 
Chicago, Ill. Mark your letter Per- 
sonal or Confidential. 











© FORTY-FIVE high school teach 
ers who are either currently giving 
instruction im science, or who are 
capable of being converted to science 
teaching, will study at Harvard Uni- 
versity mext year under a program 
made possible by a grant of $259,000 
from the National Science Founda- 
tion. They will take courses in four 
major fields —- mathematics, chem 


istry, biology and physics —- which 
will be given by scientists in the 
faculty of Arts and Sciences, as well 
as education courses given by the 
Graduate School of Education. Fel 
lows may also take other science 
courses if they wish. The grant to 
Harvard is one of 16 which the Na 
tional Science Foundation, a Federal 
agency, is making to colleges and 
universities in this country in an 
effort to strengthen science teaching 
in secondary SC hools 

Recipients of these Fellowships at 
Harvard will each receive stipends of 
$3000 plus $300 allowances for each 
dependent up to four dependents, a 
$50 book allowance, and travel ex 
penses up to $160. Under the program 
it is possible for a Fellow to receive 
as much as $4400, none of which will 
be spent on tuition 


© FIRST power plant in the United 
States to be planned as a combined 
gas turbine-steam turbine generator 
unit will be built at Cordele, Geor- 
gia, by the Crisp County Power 
Commission, it was announced re- 
cently by W. Dan Sinclair, manager 
and chief engineer of the Commis- 
sion, 

In the new unit, exhaust from a 
gas turbine will flow into a steam 
boiler where, in combination with 
pulverized coal, it will produce 
steam for a steam turbine. 

(Editor's Note: This is essentially 
the hook-up discussed and shown 
in Fig. 27, POWER ENGINEERiING's 
Gas Turbine Primer, December 
1955 issue.) 

Although several other power 
stations are using gas turbines to 
improve efficiency of steam tur- 
bines, the Crisp County installation 
will be the first specifically designed 
and engineered to combine a gas 
turbine and steam turbine unit. 
Both the gas and the steam turbine- 
generators will be built by the 
General Electric Co. 

The gas turbine, itself, will be 
built by the Gas Turbine Depart- 
ment in Schenectady, N. Y., and the 
generator to be attached to the gas 
turbine, as well as the entire steam 





turbine-generator unit for the sec- 
ond part of the cycle, will come 
from the Medium Steam Turbine, 
Generator and Gear Department, 
Lynn, Mass. 

In the new plant, a 5000-kw 
simple-cycle, single-shaft gas tur- 
bine will exhaust into a steam boiler 
to develop 600-psi 825-F steam for 
a 12,500-kw steam-turbine gen- 
erator. Thus, the maximum capabil- 
ity of the combined cycle is esti- 
mated at 17,500 kw. 

Pulverized coal will provide sup- 
plementary firing in the boiler to 
provide additional steam, including 
necessary superheat when required 
by the steam turbine, over that gen- 
erated by the gas turbine to the 
capacity of the steam turbine. The 
steam boiler will have capacity for 
the full output of the steam turbine 
when the gas turbine is not operat- 
ing. Natural gas will be used as 
fuel for the gas turbine 


© TENTH ANNUAL Conference for 
Protective Relay Engineers will be 
held April 15-17, 1957, Department 
of Electrical Engineering, A & M 
College of Texas, College Station, 


Texas. For further information write 


L.. M. Haupt, Conference ¢ hairman, 
at that address 


© CORRECTION NOTE — World 
Power Conference Papers: In our 
special report on the World Power 
Conference in Vienna, Austria, 
published in the September 1956 
issue, a note on page S-12 stated 
that, except for the copies of the 
papers sent to each engineer who 
registered to attend the Conference, 
no other copies of the individual 
papers could be obtained. It was 
also stated that a complete set of 
the transactions, when published, 
would cost in the neighborhood of 
$50 or $55. That was the informa- 
tion we had when the article went 
to press. 

Now, however, we learn 
both Charles Gray, Secretary of the 
International Executive Council of 
WPC, and from Stewart E. Reimel, 
Secretary of the U. S. National 
Commitee of WPC, that this situa- 
tion has changed. On October 15, 
1956, the Austrian National Com- 
mittee announced that preprints of 
the individual papers and of the 
general reports would continue to 


from 


DICK MORRIS (right), editorial director 
of POWER ENGINEERING and retiring 
president of the Society of Business 
Magazine Editors, congratulates the 


new president of the society, Bill Phair, 
editor of Hardware Age. After the elec- 
tion, Carroll Buzby, president of the 
Chilton Organization, wired: ‘Chilton 
is proud to learn of the honor which 
has come to Bill Phair and assures the 
society of continued support.” Other 
new officers include: First vice presi- 
dent, Charlie Herb, Machinery; second 
vice president, Colin Carmichael, Ma- 
chine Design; and secretary-treasurer, 
Frank Richter, Modern Railroads. POWER 
ENGINEERING is a charter member of 
the SBME, the only independent no- 
tional professional organization of in- 
dustrial magazine editors. The Circle 
and Quill, symbol of the society, is 
carried on our masthead on page 3. 





be sold up to the date of publication 
of the bound transactions at the 
latest —the price being Austrian 
schillings 0.40 per printed page 

-mailing charges extra. We also 
learn from Mr. Reimel that the 
price mentioned was that for previ- 
ous sets of the transactions, which 
usually ran to 4 or 5 volumes. How- 
ever, the Vienna Conference trans- 
actions are being published in 20 
volumes and will be sold at cost 
plus handling charges; the total 
will be in the neighborhood of 
$165. Accordingly, readers inter- 
ested in obtaining individual papers 
or placing advance orders for com- 
plete transactions can do so most 
conveniently through Stewart E. 
Reimel, Secretary, U. S. National 
Committee, World Power Confer- 
ence, c/o Engineers Joint Council, 
29 West 39th Street, New York 
18, New York. 


© WORKING with invisible iron 
dust, Electric researchers 
have created a revolutionary and 
potentially super-strong magnet 
Theoretically, the ultra-fine particle 
iron magnet can be made ten times 
stronger than the best available mag 
nets. Already experimental magnets 
have been made equal to the strong 
est commercial magnets 
The new magnet will 
electric instruments that are smaller, 
lighter, more and more 
rugged, making possible significant 
advances in instrumentation, al- 
though it will be quite some time 
before the new magnets are com- 
mercially available. This develop- 
ment opens whole new vistas to the 


General 


result in 


accurate 


design engineer because the iron 
particles can be embedded in plastics, 
metal, rubber or glass. The magnets 
are easily machined, drilled, tapped, 
soldered, and molded precisely into 
any desired shape 


© AIR FORCE ACADEMY left the 
ground October 26, when the first 
columns of structural steel for the 
permanent buildings were hoisted 
into the air at Colorado Springs, 
Colo. 

Like a gigantic erector set, the 
huge beams and girders for a ware- 
house building settled into place, 
and erection of buildings was offi- 
cially underway for the service 
school and national monument be- 
ing constructed north of Colorado 
Springs. Most utilities have been 
completed. 

The buildings are part of the 
services and supply area, the house- 
keeping unit for the Air Force 
Academy. They are scheduled to be 
completed in July, 1957. 


© EVERETT S. LEE, one of the 
nation’s best known engineers and 
past president of the American Insti- 
tute of Electrical Engineers, retired 
November 30 after more than 40 
years with the General Electric Co 
Since 1951, Mr. Lee has been editor 
of the General Electric Review, which, 
under his tutelage, raised its circula 
tion from 10,000 to more than 100,- 
000 to become the country's largest- 
circulation engineering magazine 
For more than 20 years Mr. Lee was 
executive engineer of the company’s 
General Engineering Laboratory 
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Helpful Data from 


DE LAVAL . 


The efficiency of worm gearing is determined by frictional losses at the 
tooth contact, bearings and oil seals plus losses from oil churning and 
windage. A formula for efficiency at the tooth contact may be developed 
from a consideration of the forces at the contact. Figure 1 shows these 
forces acting on a developed section of the worm thread. For simplicity 


the pressure angle has been assumed to be zero. 


The coefficient of friction of the worm and gear is a function of the ma- 
terials, finish, lubrication and rubbing speed. The latter is the relative 
speed between a point on the pitch surface of the gear and one on the 
pitch surface of the worm. The coefficient of friction varies very little at tty aaa eee | 
high rubbing speeds but rises with increasing rapidity as the speed drops ¢( r fy) OL 
below 500 fpm. 


The efficiency formula developed in Figure 1 involves worm lead angle 

and the friction angle. Figure 2 provides a relationship between friction 

angle and rubbing speed based on tests made on accurately manufactured .) geevice De 
gearing consisting of hardened and ground worm and bronze gear >) Ore e in horize 
operating in oil. eal. tie “single red iti : f 










.262 Dw xn 
Cos 


The where 
formula V= Rubbing speed — feet per minute 
for rubbing Dw = Worm pitch diameter — inches 
speed is: ) = Worm speed — rpm 

y= Worm lead angle 





FIGURE 1. 
Development of equation for efficiency at 
contact between worm and gear 


F TAN (+4) F = TANGENTIAL FORCE ACTING ON 
GEAR 
F TAN (7 + 6) = TANGENTIAL 
FORCE APPLIED TO WORM 
F SEC ( y + 0) COS 0 = FORCE 
NORMAL TO CONTACT SURFACE 
FSEC(y + 0) SIN 0 = FRIC- 
TIONAL FORCE 
+ epricleNcy — WORK REALIZED 
WORK APPLIED 
2 
$ txF 
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PIN THE DECEMBER 1956 issue, 
Reader G. N. of California described 


his problem of getting saturated 
steam in his laundry for his presses 
and spotting table. His boiler oper- 
ates at 110 psi, but a reducing valve 
reduces steam to 80 psi for his dry- 
cleaning. However, the operator 
claims that steam at this pressure is 
too dry for efficient work on the 
presses and spotting table. 

Now G. N. suggested using a cool- 
ing coil or condenser inside the steam 
header to reduce the steam tempera- 
ture, and we suggested a desuper- 
heater downstream from the reducing 
valve. Here are two comments from 
readers who have obviously had 
first-hand experience with the prob 
lem 

First, D. I. Calleja of the City 
Electric System at Key West, Florida, 
advises 

First of all, steam pressure is really 
Most likely G. N. set this 


WHAT THEY TELL US 






steam is more saturated than the 
head steam; sometimes it is a good 
idea to use a cloth cover for the head. 

For the spotting, as a rule you can 
get saturated steam just by throttling 
the valve that supplies steam to the 
gun. On some of the other types you 
have to throttle the valve that sup- 
plies steam to the header, and this 
decreases the steam pressure and the 
surrounding air will saturate the 
steam in the header 

If G. N. belongs to any of the 
laundry associations, they can tell 
him whether his boiler has enough 
horsepower for his equipment. 


Next is a very practical suggestion 


from Reader R. E. Driscoll of Texas, 
for using a desuperheating device on 
the main header. The desuperheater 
is controlled directly from the press. 


Under similar circumstances, the 
saturated steam problem was solved 
as shown on the attached sketch. A 
l-in. ejector was injected in the steam 
line. Condensate make-up was then 


been concerned if he could use black 
or aluminum. 

From Daniel M. Roop, administra- 
tive engineer at Baptist Memorial 
Hospital, Memphis, Tenn., came this 
comment: 


I read with interest your reader's 
inquiry regarding a buff colored stack 
paint as specified for high heat ap- 
plications, in the December issue of 
POWER ENGINEERING 

The writer has personally been 
faced with this same problem and 
solved it by using a paint manufac- 
tured by the Burk-Hall Manufactur- 
ing Co, called Silicon Stack Paint 
Buff, at a contractor’s price of $12 
per gal, 

This material has been in place for 
14 months, and has weathered well 
and shown no signs of deterioration 
during this period. I would suggest, 
however, that all horizontal steel 
plate joints be caulked to prevent 
any staining from internal stack 
moisture. See photograph. 

Our stack serves a 1500-lb-per-hr 
destructor with temperatures up to 
1300 F, and three 300-hp water-tube 
boilers. 


Then we got word from E. A. M. 
that he is obtaining additional data 
on this problem, showing different so- 
lutions. These will be presented later. 








too high 
higher because the boiler would not 
supply enough steam at 80 psi. May- 
be G. N.'s business has increased, and 
he has been adding more machinery, 
causing the boiler to become too 
mall. | have seen this happen quite 
often 

First thing to do is to check the 
condition of the boiler for scale, tubes 
for soot, have right size tips on 
burner and water conditioner. See 
that traps are not stuck and releasing 
too much steam, and that the return 
water tank is vented properly. All of 
these cut down on boiler efficiency 

Many operators set the head pres 
ure on the pressing machine and use 
this one pressure on all types of 
garments. This is very unwise. Pres 
ure should be set according to the 
If you are 


material being pressed 
going to press material that has a 
tendency to shine, such as gabardine, 
it is advisable to loosen the head pres 
sure and use the buck steam. Thi 





Oo 





connected to the suction of the ejec- 
tor. Solenoid valve was used, con- 
trolled by a mercury switch connected 
to the presser pedal. Amount of 
condensate educted was controlled 
by a small globe valve in the suction 
line. 

Whenever the presser pedal was 
operated, steam flowed, condensate 
was picked up and injected into the 
steam and thus saturated steam was 
produced 


> READER E. A. M., a professional 
industrial painter, said in the Decem- 
ber issue that he had been called on 
to paint a large steel stack buff color, 
to match adjacent structures. The 
stack operates at 350 F. The paint 
job must be guaranteed for 3 years. 

He was afraid he was courting 
paint failure because of the color, he 
said, although he would not have 


At left, diagram of Driscoll's plan for 
using ejector controlled from presser 
pedal to produce saturated steam 
whenever presser pedal is operated 


At right, upper portion of steel stack, 
painted buff color to match buff brick- 
work, serving boiler plant at Baptist 
Memorial Hospital, as described by 
Daniel M. Roop. Building is new 400- 
bed wing. Shadow of adjacent building 
causes darkening on lower part of picture 





This is the sort of codperation that 
makes us glad to be editors. 
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FILE-HARD CHROME STEEL VALVE AND SEAT. . SEM!-STEEL BODY 
AND CAP. 250 LBS. 
DESIGN PRESSURE — 
HYDROSTATIC 
TESTED AT 500 LBS. 


When trap is first installed, 
EXTRA 


STRONG 
STAINLESS 
LEVER 


the inverted bucket is down 
and the valve is wide open. The 
large clearance between valve 
and seat minimizes restriction to 
condensate flow, contributing 


to large capacity. 


DORR RRR REE REE EERE RE SEE EEE 


Po tae a ° | Look at this trap. Only 
STAINLESS BUCKET two moving parts, It’s 
| non-clogging, non-stick- 
ing, made of corrosion 
resistant materials. It 
will provide trouble-free 
service for years and 
years, 


When steam is turned on, 
note how condensate (solid 
color) flows down between 
bucket and trap body, then up 
and out through orifice. Dirt is 
held in suspension and washed 


out when valve opens. 


PHT HHREREERHEHEE RE EES 


Time-Tested Inverted Bucket Principle 
Provides Five Cost-Reducing Benefits: 


When steam reaching trap 


displaces less than % of ee : . 
The modern Armstrong Trap is unsurpassed in these five 


the water in the bucket, it , . . ‘op 
major contributions to plant operating efficiency: 


floats, closing the valve. Gener- 
1. Fast heat-up—thanks to large condensate and air handling 


ous safety margin (dimension A) 
capacity. On batch or cycled production, you get maximum output 


insures that steam will never 
per day. 

2. High heat transfer rate—quick opening creates a sudden 
surge of condensate and air from the unit being drained. This 
pumping action prevents stratification of incondensibles and insures 
complete drainage. Laboratory and field tests prove it produces 
higher heat transfer than is otherwise possible 


reach trap orifice, 


SOPHO SHH HOSS SOHO HESS SHSSSSSSOSOESOSOSOSHSO OSS ES SEES ESESESEESESesesese 


When more condensate 
3. Low Fuel Consumption —non-productive radiation losses are 
minimized because condensate is discharged at steam temperature 
as fast as it accumulates in the trap— you get more production 
per hour and per unit of fuel. And, there is no steam loss through 
the trap orifice. 

4. Continuity of operation—the trap always opens for conden- 
sate; the simple, sturdy, self-cleaning mechanism insures continuous 
operation between inspections without interruption of processing. 


enters trap, the bucket 
loses buoyancy and pulls on 
valve lever. (Note how incom- 
ing air passes through bucket 
vent and collects at top of trap, 


awaiting discharge.) 


Tee CCC CCC Cee TT ee eee 


5. Low Maintenence—no trap has ever gained so enviable a record 

for trouble-free service —ask anyone who has kept records, 

When weight of bucket 

times leverage overcomes Free: Steam Trap Book — 

44 helpful pages on trap selection, installation maintenance, 

physical data and prices. Call your local Armstrong 
Representative or Distributor, or write 


pressure on valve, trap opens, 
creating momentary pressure 


drop that “pumps” condensate 
My, 


ARMSTRONG MACHINE WORKS (“aii 


8102 Maple Street @ Three Rivers, Michigan 


and non-condensibles from unit 


hhh hhh ee ee 


being drained. 


For more data circle 505 on Post Card 











seatiess 





ee ee ee dl a 


Yarway Type B Seotless 
Blow-Off Vaive, Angle, 
showing plunger in 
open position 





trouble-free blow-down service 
YARWAY SEATLESS BLOW-OFF VALVES 


“Trouble preventers”’ is what YARWAY Seat- 
less Blow-Off Valves are often called because 
they eliminate one of the commonest sources 
of trouble in low and medium pressure boiler 
blow-down service. There is NOSEAT to score, 
wear, clog or leak. 


Yarway Seatless Blow-Off Valves feature 
a balanced, sliding, hollow plunger design 


More than 16,000 boiler plants today use 
YaRWAY Blow-Off Valves. 


Yarway Bulletin B-426 shows all the latest 
types and features of YARWAY Seatless Blow- 
Off Valves. If you operate your boilers up to 
400 psi, you’ll find a copy helpful. For higher 
pressures, ask for Bulletin B-434. Write today. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


Brancn Orrices in PaincipaL Ciries 


that permits free and easy operation—full, 
unobstructed flow. 


Yarway. Type B Seat 
less Blow-Off Valve 
Straightway. Pressures 
to 400 ps 


Yarway Type B Seat- 
less Tandem Blow-Off 
Valve Angle-angle 
combination. Pressures 


to 400 psi 


Yarwoy Type B Seatiess 
Blow -Off Valve, Angle 
Pressures to 400 psi 


Yarway Type 8 Seat- 
less Tandem Blow-Off 
Valve, Angie - 
Straightwoy. Pressures 
to 400 psi. 


— blow-off valves 
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Here’s the latest air-handling 


LABORATORY TESTED CENTRIFUGAL COMPRESSOR 
DELIVERS 330,805 POUNDS OF AIR PER HOUR! 


With the trend toward higher pressure requirements, Ameri 
can Blower has designed and built centrifugal compressors to 
furnish air for cyclone fired boilers. These compressors incorpo 
rate the use of a horizontally split, welded steel volute casing, 
variable inlet guide vanes, welded steel impeller of the shrouded 
type with impeller shaft supported by two journal bearings 
plus a Kingsbury thrust bearing arranged for positive forced 
feed lubrication, This highly efhcient compressor is driven by a 
1000 HP, 1800 rpm, induction motor, delivers 330,805 pounds 
of air per hour at a static discharge pressure of 67.5 inches 
water gauge. 


Like every American Blower single-stage centrifugal compres- 
sol 10 to 2250 HP—this compressor has been completely 
tested in accordance with the A.S.M.E. Power Test Code. Such 
testing guarantees the mechanical operation and performance 
of all American Blower compressors. 


Outstanding features: (1!) Improved scroll-shape’ casing design. (2) Unob 
structed long diffuser passage converts velocity energy into pressure, contrib 
Cutaway of typical utes to quiet operation $) Annulus packing minimizes recirculation of gas 
American Blower sin around impeller inlet 1) Removable inlet nozzle for accurate alignment of 
gle-stage centrifugal imnulus packing. (5) Aero-dynamic design of impeller blades for high efficiency, 
compressor long life 6) Welded-steel baseplate “stress relieved” prior to machining 








equipment from American Blower 





AIRFOIL FAN HAS ADVANCED DESIGN 
FOR HIGH EFFICIENCY, LOW OPERATING COST 


Featuring a functionally designed airfoil blade, American 
Blower's improved Airfoil Fan is the industry's best in the non 
overloading-horsepower type of centrifugal fan 


That's because smooth interworking of improved streamline 
inlets, wheel rims, and housing minimizes turbulence, resulting 
in higher efhciency, lower power consumption. The non-overt 
loading-horsepower characteristic makes it possible to select a 
driving motor close to the fan horsepower 


Why not talk to an American Blower sales engineer about 
your requirements His knowledge of air-handling applications 
can prove invaluable to you. Call our nearest branch office, or 
write: American Blower Division of American-Standard, Detroit 
$2, Michigan. In Canada: Canadian Sirocco products 


Special design of the airfoil blade and matching 
AMERICAN BLOWER streamline inlet are the top features of Ameri on 
Blower Airfoil Fan. The dieformed, reinforced, and 
welded blades are extra strong, extremely efficient 


Single ind double-inlet Airfoil Fans are available in 


Division of Amenican-Standard many sizes, and for volumes up to 1,000,000 cim 
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VL! boilers exceed 
herformanc ) 
guarantee 
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Products Co. 


The two C-E Vertical Unit Boilers installed in this 
plant have exceeded their guaranteed efficiency of 
82.6% and guaranteed peak capacity of 100,000 Ib 
steam per hr. These stoker-fired units are equipped 
with a C-E overfire air system that works to perfection 
by completely burning out all combustibles at the 
proper point, allowing for a very clean furnace. There 
is absolutely no smoke from the stacks. Furthermore, 
the draft loss of each unit —as well as the flue gas 
temperature leaving the economizer — is lower than 


the customer expected. 


The above comments are all contained in a report 
written by the H. M, Wilson Company, Inc., Consulting 


Engineers to the Central Fibre Products Company, 


of Quincy, Illinois. Of course, it won't hurt to get the 
opinion of the customer, too, if you’re interested. They 
will be very happy to discuss their boiler installation 
with you. 

Incidentally, when you need boilers, please con 
sider the fact that Combustion has a complete line of 
steam generating and fuel burning equipment suitable 


for any pressure, temperature and fuel requirement. 


‘ 
&, 


"y 


¥ 


, 


Plant designed by H. M. Wilson Company, Inc., 
Philadelphia, Pa., Engineers. 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N.Y 


Canada: Combustion Engineering-Superheater Lid 
steam generating units; nuciear reactors; paper mill equipment; pulver- 


izers; flash drying systems; re vessels; home heating and cooling 
units; domestic water heaters; soll pipe 



















































































































































































































































































Cross-sectional elevation of the C-E Vertical Unit Boiler, Type 
VU-50X, installed in the Mill Division Plant of the Central 
Fibre Products Company, Quincy, Illinois. There are two 
units, each fired with a C-E Traveling Grate Stoker and 
designed for the future use of oil or gas as alternate fuels. 

Present operating conditions are 185 psi and 450 F. Each 
unit has a maximum continuous capacity of 85,000 Ib per hr 
and a four hour peak of 100,000 Ib per hr. The boilers are 
designed for 650 psig and in the future will operate at 610 
psig and 650 F. 


Firing aisle at the Central Fibre Products Mill Divi 
sion plant at Quincy, Ill. This is a front end view of 
two C-E Traveling Grate Stokers which fire the 
VU Boilers as shown by the cross-sectional eleva 


tion drawing 
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How big Valley Steam Plant 


@ Valley Steam’s feedwater require 
ments are typical for today’s modern, 
high-capacity stations. Its raw water 
supply, delivered from the Los An 
geles Owens River Aqueduct, con 
tains 132 ppm total solids but is high 
in dissolved silica (18 ppm). The 
1500 psig and 1850 psig boilers re 
quire a large amount of high quality 
feedwater 

The 4-step PERMUTIT Demin- 


eralizer was custom-designed for this 


Valley Steam Plant, San Fernando Valley 
district of Los Angeles, Calif. New 512,000 
kilowatt electric generating plant of the 


Los Angeles Dept 
Steam capacity 


problem not only in size, arrange- 
ment and number of ion exchange 
units, but also in the selection of the 
ion exchange resins 

That’s why Permutit’s broad ex- 
perience with many different demin- 
eralizing systems and its manufac 
ture of ion exchange resins as well as 
equipment are of particular value in 
solving large-plant water problems. 

The Permutit Company, Dept. 
PE-2,330 West 42nd Street, New 


of Water and Power. 
4,100,000 lb. per hour 


demineralizes 


York 36, N. Y. Permutit Company 
of Canada, Ltd., 207 Queens Quay, 
Toronto 1, Ontario. 


PERMUTIT EQUIPMENT 

FOR POWER PLANTS: 
Demineralizers Zeolite and Hot-Process 
Softeners - Dealkalizers - Deaerating Heat- 
ers * Pressure and Gravity Filters -« Chemical 
Feeders - Aerators - Blowoff equipment - 
CO, Indicating Recorders Zeolites and 


Resins « Instrument Panels - Control Cubicles 








Permutit feedwater treatment equipment 


at Valley Steam Plant 


(Two Permutit 


Spray Type Deaerating Heaters, each with 
a capacity of over | million lb. per hour, 


are not shown in this photo.) 


its feedwater with PERMUTIT ’ equipment 


Zero free CO,, 
under 1 ppm total solids, under 0.2 
ppm silica 


1) Diatomite filters (behind column) 
remove dirt and other suspended 
matter keep ion-exchanger beds 
clean for top efficiency 

2] Primary hydrogen cation units 
contain Permutit Zeo-Karb*® re 
move metallic cations such as cal 
cium, magnesium, sodium 

© Weakly basic anion units contain 
Permutit A exchange resin... remove 
chlorides, sulfates, nitrates 


0 Vacuum deaerator removes CO 
at low cost. Reduces the load on the 
second stage anion exchangers 
Secondary hydrogen cation units 
(Zeo-Karb) “polish” water by re 
moving “slippage” from first cation 
units 
@ Strongly basic anion units contain 
Permutit S-2 resin remove di 
solved silica also catch “slippage 
from first anion units 
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Quality of effluent 


For highest efficiency and lowest 
operating cost, the regeneration of 
the demineralizing equipment is 
completely automatic and operated 
by Permutit instrument panels and 
control cubicles 





ne 4-step FRNNMU Lit Lvemire- SMe FOCTINULML WOMTPAaly, s70Cpt. Vw? Tey Sweets OBS 
eralizer was custom-designed for this PE-2,330 West 42nd Street, New Resins * Instrument Panels « Control Cubicles 





THE MODERNIZATION OF 


gives Western Electric Company 


more power per worker at 40% less cost 
and an annual savings of $500,000 


When faced with a continually increasing annual 
expense for energy production in relation to number 
of workers, officials at Western Electric Company's 
Hawthorne Works at Chicago, Illinois decided that in- 
vestment in modernization was needed. Their final 
selection of equipment was based on facts developed in 
exhaustive studies of heat cycle and labor costs. 

The three Riley 150,000 Ibs/hr. Units that were in- 
stalled, replacing sixteen small boilers, are equipped to 
burn coal, oil or gas to supply steam for all manufactur- 
ing and plant services independent of outside sources. 
yt By nw grate fired units that The services are distributed as steam, electric power, 

compressed air and hot water for space heating. 





UNITED ENGINEERS & CONSTRUCTORS, INC. 
CONSULTING ENGINEERS 























After Modernization — Firing Aisle of new Riley installations that PY ‘ na oh 
feature Riley Flare Type Burners. 3 ; n 


ho 





























Six Riley “50” Pulverizers assure sustained high fineness of the The three 150,000 ib/hr. Riley Units at Hawthorne feature patented 
IMinois and Indiana coals used at Hawthorne. Riley Pulverizers Single Header Hopper Bottoms. Furnace is designed for coals with 
are noted for their quiet vibrationless operation and their ability ash fusion temperatures as low as 1900 F. Steam Pressure 1000 
to operate efficiently with the wettest coals. psig., temperature 835 F. 


POWER ENGINEERING 


16 
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MODERNIZATION 
PROGRAME 
— - 


Since completion of modern- 
ization, operating results 
thoroughly justify Western 
Electric Company’s findings 
and the amount of its 
investment: 


HIGHER EFFICIENCY 


Three 150,000 Ibs/hr. Riley Boilers that 
replaced sixteen old units operate at effi- 
ciencies of 85% as against 67. 

LOWER FUEL COST 

Cost of fuel has been reduced 40%; coal 
used has been Southern Illinois or Indiana 
carbon and screenings with no difficulties 
experienced with ash removal and furnace 
slagging; furnaces stay clean even when ash 
fusion temperatures are as low as 2000° F. 


HIGH AVAILABILITY 

Each unit rated at 200,000 Ibs/hr. peak 
capacity has operated successfully as high as 
240,000 Ibs/hr. in tests and has been available 
98% of the time. 


LOWER OPERATING COSTS 
General view of one of the three 


A 50% reduction in plant operating per- 
sonnel was affected with maintenance savings Riley Units shows spaciousness that was 
amounting to $100,000 annually. gained by modernization. Room also was left 
; for a fourth unit when it was required. 


INCREASED SAVINGS 

s for modernization was a production 
level equivalent to 23,000 kw maximum de- 
mand and 45% load factor. Recent reports . 
show demand at 26,000 kw with 48% load a iad all | | 
factor, resulting in a total annual savings after 4 ae vey oF your plant by a consulting 
fixed charges of over $500,000. engineer could show ways of making 


THESE FACTS PROVE that ir pays to mod- 


surpri ys 
ernize . . . and with Riley Steam Generating 
and Fuel Burning Equipment. Furthermore. . . 
of the seventeen recipients of POWER’S Mod- 
ernization Awards of 1954 and 1955, seven fea- 


tured Riley Units complete with Riley Fuel . 
Burning Equipment. They are: Western Electric / (J . 
Co., lowa-Illinois Gas and Electric Co., Bendix * Vy i 7 y i, 

» ue: or , Bendi S<HMLCEC OSC OCMEMM¢COAE 
Aviation Corp., Carbide and Carbon Chemicals 
Co., Garlock Packing Co., The Flintkote Co. WORCESTER, MASSACHUSETTS 
and Pennsylvania R. R. Company. In the 1956 Soles Offices: Worcester, New York, Philadeiphia Buffalo, Pittsburgh 
contest both Allis-Chalmers and Thomas A. Cleveland, Detroit, Chicago, Cincinnat New Orleans, Atlanta 
= aan a St. Louis, Kansas City, Sf. Paul uston, Denver(Englewood 
Edison Co. joined the ranks, Salt Loke City, Los Angeles, Son Francisco, Portland, Seattle 


avings in your power cosis. 
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“Heating in our switch 
was causing ‘lights-out’ shutdowns 
until we changed to cooler 
operating Fusetron Fuses” 


Thomas Lavin, Building Engineer 


Railway Exchange Building 
Denver, Colorado 


° 
| 
ff) ' 


Fe a Wr. Lavin Continues: 


« 
R77 “We had considerable trouble with heat de- 
veloping in a lighting switch and causing fuse 
blows. It was very annoying having the lights go out 
so often—-and having regular maintenance work in- 
terrupted to replace fuses. 


“Checking with an ammeter we found the con- 
tinued load to be 28 ampere. This indicated that 30 
ampere fuses in use were the right size for safe pro- 
tection. Nevertheless, the renewable fuses we had 
installed kept blowing. 


“Evidently, what we needed were the same size 
fuses that would operate cooler to eliminate heating 
in the switch. 


“At the suggestion of a salesman we tried 30 
ampere Fusetron dual-element fuses. Our heating 
problem immediately disappeared. This was 7 or 8 
months ago and we have had no trouble with the 
switch overheating—and our—'‘lights-out’ shutdowns 
are a thing of the past.”’ 














Here’s why Fusetron Fuses protect 
against needless blows caused by excessive 
heating of panels and switches 


Fuses, like other protective devices 
operate from heat created by the 
current flowing through them. Thus 
they produce some heat even in 
normal operation. 


Sometimes the heat is not dis- 
sipated from switches and panels fast 
enough. This piled up heat over-heats 
fuses and reduces their carrying ca- 
pacity. Then fuses often blow even 
though not loaded to their rated 
capacity. 

A logical answer to this heating 
»roblem is the use of Fusetron fuses 
Pemsteen fuses produce less heat 





tc 


HARRY L. DAVIN 


Buss Fuseman 





because they have less electrical re- 
sistance than ordinary fuses. For 
example, ordinary fuses have 55 to 
117% greater resistance than Fuse 
tron fuses in 250 volt sizes and up to 
140% greater resistance for 600 volt 
SIZeER8. 


Since the lower resistance of Fuse- 
tron dual-element fuses means less 
generation of heat, switches and 
panels operate much cooler. This 
materially reduces or wipes out en- 
tirely useless shutdowns caused by 
fuses blowing due to overheating of 
panels and switches. 





THOMAS LAVIN 
Building Engineer 
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Save time, trouble and 
money by using Fusetron 
dual-element Fuses. 


THEY PROVIDE 
10 POINT PROTECTION 


1 High interrupting capacity —pro- 
tect against heoviest short circuits 
Have proven on tests to open safely 
on circuits set to deliver in excess of 
100,000 amperes. 2 Protect against 
needless blows caused by excessive 
heating —lesser resistance results in 
cooler operation. 3 Protect against 
neediess blows caused by harmless 
overloads, 4 Provide thermal pro- 
tection—for panels and switches 
against damage from heating due 
to poor contact. § Protect against 
waste of spoce and money permit 
use of proper size switches and 
ponels. © Protect motors against 
burnout from overloads, 7 Give 
DOUBLE burnout protection to large 
motors— without extra cost, 8 Pro- 
tect motors against burnout due to 
single phasing. 9 Make protection of 
small motors simple and inexpensive. 
10 Protect coils, transformers and 
solenoids against burnout 


Write for bulletin FIS 


FOR LOADS ABOVE 600 AND UP 
TO 5000 AMPS. — USE 

BUSS Hi-Cep FUSES! r 
They have an interrupting 
capacity sufficient to handle 
any fault current regardless 
of system growth 

They can be coordinated 
with Fusetron fuses on feeder 
ond branch circuits to limit 
fault outages to circuit 

of origin 


Write for bulletin HCS 


jj J 


Play Safe! install FUSETRON duo! 
element Fuses and BUSS Hi-Cap Fuses 
throughout entire Electrical System! 
SUSSMANN MFG. CO. Proseinon’ 
(Div. of McGraw Electric Co) ‘ 


University at Jetlersor 
St. Lovis 7, Mo 








BURLINGTON, VT. ELECTRIC LIGHT 


100,000 LBS. PER HOUR WICKES 
MIN THE NEW POWER PLANT 


At the modern plant of the Burlington, Vermont Electric Department, three Wickes type R 
steam generators provide a powerful and unfailing steam supply. Each unit delivers 100,000 
pounds of steam per hour, contains 7480 square feet of boiler heating surface, and 2320 
square feet of water wall heating surface. Each steam generator is equipped with a super- 
heater, airheater and economizer. These boilers have a design pressure of 1000 psi. This 
modern plant is operated by the Green Mountain Power Corporation. Superintendent of 


Burlington's Electric Light Department is W. A. Stebbins. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 


eee LS a a 


POWER ENGINEERING 





DEPART NT INSTALLS THREE 
TYPE 





GENERATORS 


| 


@ 
( 


— Saw 


Write teday for our bulletin No. 55-1 
giving complete facts on Wickes 
products. We also send along ovr 
new engineering bulletins on Type-S 
and Type-A Steam Generators. 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo + Charlotte,N.C. + Chicago + Cleveland 
Dallas * Denver + Detroit + Fort Wayne, ind. * Houston * Indianapolis * Los Angeles * Memphis + Milwovkee * New York City 
Portland, Ore. * Saginaw «+ Salt Loke City * San Francisco * Springfield, Ili, « Tulsa * Washington, D.C 
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Allis-Chalmers 


Turbines Give You 
wMoORE type hydrogen 
shaft seals 
Modern Design 
Features 4 


Thrust-bearing 





CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 


Here is the turbine 
rotor for one of the 
16,500-kw units now 
being built. For this 
850-psig, 900-F AIEE- 
ASME turbine, rotor 
shaft and wheels are 
of integrally forged 
construction. 


Concentric generator stator 
with flexible core support 





Production 
up to 16,500 Kw 


NEW Large WA-Series Turbines Offer 


a ee 





CHALMER 


Advanced 
© Design Features 


N™ WA-Series steam turbine-generator units 
now being manufactured include the 10,000- 
kw NEMA standard rating as well as 12,650-kw 
and 16,500-kw AIEE-ASME preferred standard 
condensing ratings. The 16,500-kw units have 
hydrogen-cooled generators. 

Incorporated in the design are time-proved 
labyrinth steam sealing, removable external 


Motor-driven 
turning gear 


Simplified 
Installation 


AIEE-ASME 
* and NEMA Ratings 


glands, high chrome alloy steel buckets and noz- 
zles, reliable governing system, and unit shipment 
and installation — plus additional large turbine 
and generator features. 

To get MORE information on economical, 
dependable units 2000 kw and larger, call the 
nearest A-C district office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Fabricated steel 


exhaust end casing 


Centrifugal, shaft-mounted 


main oil pump 


A-5127 
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WwW Planetary Roll and 


complements the Foster Wheeler line 
of pulverized fuel systems 


Wwe Foster WHEeever Type MB planetary 
‘| roll and table pulverizer, developed in 
Germany, is a constant-speed mill which has 
proved to be exceptionally efficient and eco- 
nomical to operate and maintain. 

In the MB pulverizer, grinding action takes 
place between a slowly rotating horizontal 
table and three spheroidal rollers, uniformly 
spaced around the axis of the table and sub- 
jected to controlled thrust pressure by a large 
number of coil springs. The motion of the table 
causes the rollers to rotate while circling 
planet-fashion and rolling over the material on 
the grinding ring. 

Air or gas, entering from below the pulver- 
izer table, floats the ground particles up into 
the classifier, located in the top of the housing. 
Particles too coarse to float fall back onto the 
table for further pulverization. All routine ad- 
justments to the spring tension gear or classi- 
fier vanes can be made externally while the 
mill is in operation. 

Wide experience abroad indicates that this 
new addition to the complete line of heavy- 
duty FW pulverizers offers the following ad- 


vantages. 


, Low Power Consumption 


Assures exceptional economy of operation, year after 
year. 


: Low Maintenance 


Extremely rugged construction and accessibility of 
wearing parts reduces down-time for servicing. 


Uniform Product Fineness 


Pulverizer and classifier design assures extreme uni- 
formity of particle size. 


Pressurized or Suction Operation 


Provides complete flexibility for various types of 
service. 


All Necessary Adjustments Made 
Externally with Mill Operating 


Avoids shut-downs for changes in pulverizer pres- 
sure or classifier adjustment. 


Simple Renewal and Replacement 
of Grinding Rolls and Table 


Cuts down-time for infrequent replacement of wear- 
ing parts. 


Tue Tyee MB putverizer, with Foster Wheeler feeders, distributors, 
burners and fans or exhausters, provides an exceptionally efficient and 


economical pulverized fuel system. 


4 For complete information on the new PLANETARY ROLL & TABLE 


PULVERIZER, write for Bulletin MB-55-5. A 
For full details on Foster Wheeler heavy-duty BALL MILL pulverized } ' a 


fuel systems, write for Bulletin BP-53-3. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON e 


e ST. CATHARINES, ONT 





Table Pulverizer 


Exterior view of completely as- 
sembled Foster Wheeler Type MB 
planetary roll and table pulverizer. 


OUTLET 4 


CLASSIFIER 


easel daiee & 
y : Sook 
CLASSIFIER 
VANES 


CLASSIFIER 
HOPPER ~~ 


FLAP VALVE 


ADJUSTABLE ie 
% 


REJECTS 
GRINDING 
ROLLER 


RING 
_— REMOVAL 
DOOR 


SPRING RING 


COIL SPRINGS 


GRINDING 


THRUST RING 
RING 


ROLLER GUIDE 
_— TABLE 


AIR SLOTS — Sectional drawing of Type 
TENSIONING MB pulverizer with parts 
- ACCESS identified to show con- 


DEVICE 
DOOR struction and operation. 


PLENUM AA 
CHAMBER 


TRAMP ~ AIR INLET 


IRON 
TRAP — DRIVE UNIT 


Sere Feed oo Air <jza Air and Pulverized Material Mixture 
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LINE OF 
MOST RESISTANCE 


A heavy build-up of scale, like that 
shown in the illustration, will grad 
ually reduce the effective diameter of 
feed line piping, and will result in 
seriously restricted carrying capacity. 

The line must be shut down for 
maintenance or replacement, causing 
expensive down time in the plant. 
Proper water conditioning will pre- 
vent this unnecessary loss. This is but 


.+. @ leader in water conditioning and 


one of the many problems presented 
by the corrosive elements of water. 

In Dearborn’s complete line of 
water conditioning products, there 
are treatments to eliminate scaling, 
sludge, carry-over, return line corro- 
sion and other similar difficulties. 
Dearborn combines the proper treat- 
ment with the right control methods 
under technical supervision. The re- 


Unretouched photo shows what happens when 
a boiler feed line is clogged with calcium 
carbonate deposits. CAUSE: lack of chemical 
stability in feed water. REMEDY: properly 


balanced water treatment. 


sult: less down time and greater op- 
erating efficiency. 

Dearborn Supervisory Service pro- 
vides you with the three elements 
necessary to maintain the best in a 
water conditioning program—posi- 
tive control, top performance effec- 
tiveness and maximum economy. 


Mail the coupon for complete information. 


poco c cr 


Company 


1ddress 


corrosion control tor 70 years 


Dearborn. 


City 
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Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PG, Chicago 54, Il. 
Gentlemen: 0 Send my copy of Dearborn Water Conditioning 
Program. 
© Have a Dearborn Water Treatment Engineer call. 


Zone 











STEPHENS 
ADAMSON 


coal 
conveying 
systems 
for 


TODAY 


relate! 


TOMORROW | 


The power plant built for present needs is expected 
to serve the next generation too. The men respon- 
sible for the purchase of vital coal conveyor systems 
for power generation may expect to buy only one 
suc 3ystem in their lifetime. 

Suc 1 a system must function flawlessly for years to 
come. It must be economical in installation and de- 
livery costs and must be sparing of man power. 

To create such a power servant demands the finest 
engineering, the best construction, and above all, 
experience. These are S-A qualities and they have 
been earned in long service to the power field. This 
is why, more and more in coal handling systems, the 
big name is S-A—the name with a 50 year reputation 
for building equipment that will serve the power 
needs of our generation—and the next. 


S-A manufactures a wide range of material handling prod 
scts in three complete plants in U. S. and Canada 


Belt Conveyors 

Beit, Pan & Plate Feeders 

Ship Loading Boom Conveyors 

Stacking Conveyors 

Storage & Reclaiming Systems 

Natural Frequency" Vibrating 
Conveyors 

REDLER Conveyor-Elevators 

ZIPPER Conveyor-Elevators 

Conveyor Belt Cleaners 


Headshaft Holdbacks 

Grizzlies & Screens 

Centrifugal Pilers 

Bin Gates & Tunne! Gates 

Car Pullers & Spotters 

Bucket Elevators 

Skip Hoists 

SEALMASTER Bali Bearing 
Units 


e Write for a bulletin on any of the above products 





Knittel crushers built by S-A and used to 
reduce run-of-mine coal to stoker size. They 
are compactly constructed, requiring little 
headroom and are extremely dependable 
S-A crushers are available in many sizes 
and variations to meet specific requirements 


STEPHENS-ADAMSON MFG. CO. 


86 RIDGEWAY AVENUE 


For more data circle 534 on Post Card 


S-A REDLER conveyors and elevators, 
patented products, ideally move crushed 
coal over any plane, completely enciosed, 
eliminating all dusting problems. Specially 
designed flights move coal forward in a 
solid column. Discharge is possible at sin- 
gle or multiple stations 


AURORA, ILLINOIS 
LOS ANGELES, CALIFORWIA 
BELLEVILLE, ONTARIO 
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MECHANICALLY OPERATED VALVE 


Control of blowing medium is automatic, positive and 
accurate by means of a simple, dependable mechanically 
operated valve. As lance begins movement into boiler, 
trip on carriage opens valve through a linkage. At end of 
retraction, trip closes valve. All pilot or diaphragm valve 
elements are eliminated. Trip is adjustable. 


r 
j 





Direct mechanical action 
without pilot of diaphragm 


actuator a el 


Micrometer hke ad 
justment for very 


Quick and sample adjustment 
of pressure control 


close regulation at 
low flow sates 


Poppet construction assures 
fight seating without critical 
adjustment 


dL New high-flow valve con- 
J struction 








POPPET VALVE WITH ADJUSTABLE 
PRESSURE CONTROL 


Diamond dependable poppet valve with improved stream- 
lined flow contours and adjustable pressure control that 
permits easy, accurate setting of pressure at individual valve 
and independent of other blowers. Poppet construction as- 
sures tight seating without critical adjustment Stem, seat 
and disc are stainless steel, Stellited seating surfaces are 


available. 


sudan 300-1 











Ausihary Carnage supports lance 
midwoy when retracted (over 24 ft travel) 








AUXILIARY CARRIAGES 
(FOR EXTRA LONG TRAVEL) 


On extra long blowers, one auxiliary carriage supports 
lance midway when retracted, preventing undue bending. 
Second auxiliary carriage is dropped at mid-point to sup- 
port feed tube when it is exposed by lance extension. 


COMPACT ACCT LE 
MOTOR AND CONTROL CENTER 





Continuous 


Drive Shaft 











STATIONARY GEAR MOTOR 


Lance propulsion and rotation are by a single enclosed gear 
motor which drives a continuous shaft running the full length 
of blower and providing power to carriage. This construc- 
tion makes it possible to mount motor in a fixed position at 
the front end for better protection and accessibility. 


DIAMOND POWER 





LONG RETRACTING 


BLOWER 


The Diamond Series 300 IK Blower sets a new 
and higher standard of efficiency, economy and 
dependability in the cleaning of heating surfaces 
that require a long retracting lance type blower. 
Pointed out in detail are some of its important 
features. Others are a single outboard support 
point to simplify installation and the attractive 
“backbone” cover for greater rigidity and pro- 
tection of the entire blower assembly from dirt, 


IMPROVE CLEANING PATTERN 


Close and positively controlled helical cleaning pattern assures 
maximum cleaning effectiveness. Blowing pattern diagram illus- 
trates how return travel path is exactly intermediate with forward 
travel path so that there is a positive nozzle sweep every inch 





SPECIALTY CORP. 


damage, the elements and personnel hazards. 

This new Series 300 IK is the culmination of more 
than 20 years’ experience building and applying 
long travel blowers. It well illustrates the Diamond 
design philosophy: “Keep it simple . . . keep it 
basic . . . avoid unnecessary complications.” it is 
further evidence of the fact that YOU CLEAN 
BOILERS BETTER AND AT LOWER COST WITh 
DIAMOND BLOWERS. 


STEP-TAPER LANCE 
(FOR EXTRA LONG TRAVEL) 


Extra long lance has minimum droop due to step-taper 
construction which employs up to four different wall 
thicknesses. Lightest wall is at nozzle end to reduce bend- 
ing moment. Lance is chrome alloy for heat resistance, 














IMPROVED DIAMOND NOZZLE 


New design Diamond “Type A” Nozzle is the result of 
several years’ research and the testing of more than 
50 different contours. The modified venturi produces 
maximum impact pressure and cleaning effectiveness 
with minimum expenditure of cleaning medium, 
(Steam or compressed air.) 


LANCASTER, OHIO 
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DIAMOND SPECIALTY LIMITED— Windsor, Ontario 


ERIE CiTry- 


Boiler ae aes Erie City 4 VC 
35,000 Ibs. /hr. 
250 lbs. 


Capacity 
Operating Pressure 
Stoker .Erie City Dump Grate Spreader 


POWER ENGINEERING 








BRUNSWICK- 
BALKE- 
COLLENDER 
COMPANY 





nother major industrial concern, Brunswick-Balke-Collender Company of Muske- 
p Michigan, has turned to Erie City Iron Works to satisfy its steam needs. Brunswick 
required a 35,000 lbs./hr. boiler, fired with coal, and having a properly designed furnace 
to burn their constant accumulation of wood waste. To satisfy these requirements, 
Erie City engineers used a standard 4-VC Boiler and a triple feeder dump grate 
spreader stoker. 
The furnace was specifically designed to burn the coal that was most economically 
available and with sufficient furnace volume to burn the wood waste. The boiler proper 
is designed with drainable baffles and reinjection system to return any unburned 
particles of wood or coal to the furnace. The VC unit was selected for its compact 
design and low installation cost. The complete water cooled furnace eliminates the 
necessity of heavy refractory walls and thereby reduces maintenance costs. 
This installation at Brunswick-Balke-Collender is another fine example of how Erie City 
engineers can adapt standard products to suit particular requirements. 
For additional information on Erie City VC boilers or spreader stokers, contact your 
local Erie City Agent or write for bulletins VC 3B and SB 423B. 


Aound 
ERIE rata You can depend on Exie City far enginecriny 
Cee ERIE CITY IRON WORKS: é:, 2 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 


"7 Years '* 
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at the 

Ford Motor Company’s 
Power House 

in Mahwah, N. J. 


... it insulates 
as it finishes 


@ B-H Super Powerhouse Cement 
applied over B-H Mono-Block on 
Induced Draft Fan Housing and 
Stacks. 


Dries quickly to a smooth, glazed 
white surface that may be painted 
with water or oil-base paints. 
Aluminum paint used on this ap- 
plication. 


High temperature resisting mix- 
ture of spun mineral wool and 
hydraulic setting binder mini- 
mizes drying shrinkage and elim- 
inates shrinkage cracks. 


Easily troweled; excellent adhe- 
sive qualities prevent fall-off dur- 
ing application. 


BALDWIN-HILL 
COMPANY 


202 Breunig Ave., Trenton 2, N.J. 
Huntington, Ind. Kalamazoo, Mich. 


Temple, Texas 


COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 


B-H Mono-Block B-H Super Powerhouse Cement _—_B-H No. 100 Pipe Insulation 

B-H Blanket B-H No. | Insulating Cement B-H 85°, Magnesia Pipe Insulation 
B-H Koldboard ' B-H No. 52 Asbestos Cement B-H Calcium Silicate Pipe Insulation 
B-H Bond-Tite B-H Spun Felt Insulation B-H Mono-Kover Pipe Insulation _ . 


B-H Fine-Fyber Felt Insulation B-H Spun Mineral Wool Fill 





B-H Weatherseal 
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FIVE STEPS TO 
493,000 KILOWATTS 














4ation 


e ‘I he initial installation of Pe lectric Power ( ompany’s Phe de n and construction of the 


entire station 
Potomac River Steam Station serving the District of C 


ylumbia was by Stone & Webster Engineering ¢ orporation, 


and surrounding territory was completed In 1949. e 


- If you have a problem of design or construction 
® A second unit was installed in 1: ! s 


’ 
$5 


our broad experience in these and related helds 
® ‘The third unit was installed in 


1954- 
@ Unit #4 went on the line in 1956. 


@ 


may he Ip you solve it. Write o1 
call us for complete information 


And a fifth unit is scheduled for completion in 1957. on our services. 


® Total capability of the five units will be 493,000 kilowatts. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
Pittsburgh H ton Los Ar 


fg ¢ 
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Bailey Recorder for receiving pneumatic and electric signals. 


- 
Pick any four, = ( 


ntial 


2 
lugin,andrecord /|2— 
7 . | flow pee 
|r 
liquid leva 
Here is a receiver recorder, custom-built by you to meet your needs, 1% e “evel 
no matter how changeable, how complex. On a single chart you can ‘obs Xygen 


and interchangeable receivers t 
} POSition 


} Pressure ‘ 


record any four measured variables 
permit new combinations almost at will. 


Individual plug-in pneumatic or electronic receivers—and corre- 


sponding integrators —are interchangeable in the four identical ratio 


frame slots. You can select any combination; even including two ~ 
Smoke density 


receivers and their two integrators. 
*Pecific gravit 


Think what this can mean to you! Parts inventories are minimized; 

. Ss 
re-use of components keeps instrumentation costs economically low Peed 
and you can even tie in with 


“/? 


when cycle changes are frequent 


your existing tratremitters. 


isk for Product Specification 112-5, 





i ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 


Up te four pneumatic or electronic receivers 
or two receivers and two integrators 
Controls for 


Any four variables on one chart— easily 
TEMPERAT URE 


read and interpreted 1040 IVANHOE ROAD 


A full year's ink supply at one loading RESSURE 


Faster ordering—from stock 
AS ANALYSIS 
Minimum inventory of parts 
OW LEVEL 
Minimum instrument investment for process 
TIO DENSITY 


cycle expansion or alteration 
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ROCKWELL BUILT 
Edward Valves 
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Edward builds 
Globe and Angle Stop, 
Non-Return, Check, 
Stop-Check, Gate, Blow-Off, 
Mudline, Relief, Hydraulic, 
Instrument, Gage, and 


Special Valves and Strainers. 
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EDWARD VALVES, INC. 
SUBSIOIARY OF ROCKWELL Ac TURING CO. 
EAST INDIANA 


EOWARD GLOBE NON-RETURN VALVE 
PRESSURE SEAL BONNET —— WELDING 


-3213-€ 





NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


One-man Laboratory Reactor 
designed for industry, hospitals 
and schools — available 

for $55,000* 


A new atomic tool that will speed and 
broaden nuclear research and training 
has been designed and developed by 
ATOMICS INTERNATIONAL 
low cost instrument that even a mod 
crately-budgeted hospital, industrial or 
educational laboratory can use to teach 


Here is a 


and conduct research in nuclear science 


The Laboratory Reactor (LR) is a 
S-watt 
It can be operated and maintained by 
It is 8-feet high, 8-feet in 
Power requirements are 110 


solution-type nuclear reactor 


one person 
diameter 
volts at 60 cycles. It is completely fab 
ricated at the factory and shipped as a 
unit—manufactured and installed in 
about 6 months. It has a wide range of 


applications 


As a laboratory instrument for 
research programs the LR permits 
qualitative analysis by the neutron acti 
vation method -- including measurement 
of coatings on metals, moisture testing 
and liquid level monitoring. It will pro 
duce more than 100 different radioiso 
topes, about 40 of which have half-lives 
short enough to eliminate the need for 


costly contamination controls and waste 
handling systems 


The LR can perform medical research 
functions such as genetic mutation 
studies, tracer research on plants and 
animals, radiation chemistry, and test- 
ing by the danger coefficient method. 
Equipped with facilities to conduct sev- 
eral experiments simultaneously, the 
reactor is ideally suited as a teaching 
tool in nuclear engineering, nuclear 
physics, radiochemistry and radiobiol- 
ogy. The basic behavior of neutron 
chain reactions, response to control ele- 


*,Q gamma ray flux of 10° 


ments, and the effect of delayed neu- 
trons are a few of the 40-odd experi- 
ments that can be performed on the 
Laboratory Reactor 


The core of the reactor is a stainless 
steel sphere with an overhead convec- 
tion recombiner. The fuel is uranyl sul 
phate enriched in uranium 235. The 
core is enclosed in a 6-inch lead reflec 
tor-shield. The complete 3500-pound 
unit— 32” high, 24” wide—is centered 
in an 8-foot tank filled with water which 
serves as a biological shield 


The gas recombining system is con- 
tained in the core tank. A cylindrical 
screen above the core solution holds 
platinized alumina catalyst pellets 
which recombine hydrogen and oxy- 


gen gases formed during reactor oper 
ation. These fission product gases 
valuable in experimental programs 
can be withdrawn from the core through 
special gas lines. 


The LR operator handles all controls 
and detection equipment from a con- 
trol console adjacent to the reactor 
Two cadmium control rods move ver 
tically through the core — driven by 
electric motors manually controlled by 
the operator. The lead-weighted rods 
are attached to an electromagnet which 
releases automatically to let the rods 
fall by gravity into the core and shut 
down the reactor in event of a scram 


Instrumentation provides safety, 
low-cost and flexibility. At startup, 
three boron-lined neutron counters are 
fully inserted in detection tubes in the 
water tank. As power level increases, 
the operator withdraws the counters. 
Rate circuits— adjusted in response 
time constants—provide two 4 -second 
circuit channels for safety and observa- 
tion and one 2-second channel for 
accurate power recording. 
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ATOMICS INTERNATIONAL, a division 
of North American Aviation, Inc., is a 
major reactor builder —experienced in 
the design, construction and operation 
of nuclear reactors for research and the 
production of power. If you are inter 
ested in the LR—or any phase of reac 
tor development — ATOMICS INTERNA- 
TIONAL is staffed and equipped to serve 
you. Please write, Director of Technical 
Sales, Dept. PE-71, Atomics INTER 
NATIONAL, P.O. Box 309, Canoga Park, 
California. Cable address: ATOMICs. 


Fe mag ji 
/ A * ‘ 


: AMER! AWN AVIA INC 


ATOMICS INTERNATIONAL 


} NORTH 


Se J 
2 


PIONEERS IN THE CREATIVE USE OF THE ATOM 


For more date circle 522 on Post Cord 


POWER ENGINEERING 





ROCKWELL BUILT 
Edward Valves 





EDWARD VALVES, INC. 
SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


FORGED STEEL 
GLOBE AND ANGLE VALVES 


ORAWING NO 


_JAE-3529:2 


APP'D “tana 
Aine “ae Edward builds Globe and Angle Stop, Non-Return, 
GAMO BOLT ASTM AOS, GRACE IT my Check, Stop-Check, Gate, Blow-Off, Mudlirie, 
caerime & a Relief, Hydraulic, Instrument, Gage, and Special 
TAP ENO STUD onan Valves and Strainers. 
SOME T STUD NUT = 





Research-Cottrell 


"Double-Deek’’ 


Fiy Ash Precipitator 


Space was a big problem in this installation 
at the Burlington Generating Station of 
Public Service Electric and Gas Company 
of New Jersey. Two integral combination 
mechanical-electrical precipitators, large 
enough to handle 600,000 cfm of gas from 
Boiler No. 7, had to be squeezed into the 


smallest possible ground area 


If a conventional side-by-side arrangement 

had been used, these two units would have 

required about 1,700 square feet. By 

“stacking” the two combination 

precipitators, one on top of the other, Other Research-Cottrell Precipitators at 

Research was able to cut this ane Public Service Electric and Gas Company of New Jersey 
requirement by 50% —a saving of 

850 square feet. 


Although this arrangement had never been 
attempted with Research fly ash 
precipitators, Research knew from their 
experience with more than 500 central 
station Cottrells that it could be done. 
Guaranteed for 97% collection efficiency, 
these Burlington Generating Station units 
were placed in operation in October, 1955. 


Perhaps you, too, have a knotty problem 
that demands a more creative approach — 
backed up by experience with over 500 
fly ash precipitators. Whether you require 
a straight precipitator or a combination 
unit, at Research-Cottrell you can be sure 
of the most economical solution to your 
problem. 


Research-Cottrell inc. 


Main Office and Plant: Bound Brook, New Jersey « 405 Lexington Ave., New York 17, N. Y. 
Grant Building, Pittsburgh 19, Penna., 228 No. La Salle St., Chicago 1, Ill. «¢ 111 Sutter Bidg., San Francisco 4, Col. 





Research-Cottrell’s double- 


deck” combination precipi- 
tators installed at Burlington 
Generating Station of Public 
Service Electric and Gas 
Compony of New Jersey. At 
right, the simplified drawing 


shows the arrangement of the 
two integral mechonical- 
electrical collectors. 






PRECIPITATOR 
ELECTRICAL 
EQUIPMENT 
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PRECIPITATOR 
ELECTRICAL 
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INQUIRING REPORTER: So you use Nalco System water treatment 
.. . How often are your boilers turbined? 


ENGINEER: | wouldn't know — only worked here seven years. 


You recognize the Engineer’s 
answer as a twist on the old one 
about How- often- do -you- get-a- 
raise - around -here. Our excuse 
for bringing it up is that the engineer's 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have never 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors, 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems ...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 


Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 
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SYSTEM ... Serving Industry through Practical Applied Science 


SSHELPFUL BULLETINS 


LIGHTING, COMMUNICATION 


101 Prescribed Lighting — This 28- 
pp booklet, ‘Prescribed Lighting Protects 
the Eyes of Industry,” features safety and 
visibility factors; standards for use in pre- 
scribing plant lighting; uses of fluorescent, 
incandescent and mercury vapor lamps; 
lighting of other areas; maintenance; data 
on fixtures. Discussing lighting as a pro- 
duction tool, booklet outlines related visi- 
bility factors of size, contrast, time and 
brightness, and lists 10 advantages gained 
from improved lighting. Sylvania Electric 
Products Ine 


102 Fluorescent Ballasts 
tin GED-2416B, 12 pp, contains 
information for general line, 
slimline, instant-start, and 
all 60 cycle. The pocket- 
sized booklet lists other manufacturer's 
catalog model numbers comparable to 
company’s designations referenced accord 
ing to application requirements. General 
Electric é 


Bulle- 
cross 
reference 
rapid start, 
circline ballasts 


‘oO 


103 Annunciator Systems — Self- 
policing visual and audible annunciator 
systems are illustrated and described in 
this 20-pp catalog. In addition to listing 
the alarm systems, it also contains detailed 
information on what to consider when 
selecting an annunciator, wiring diagrams 
for alarm units, sample alarm sequences 
which may be common to many plants 
and other engineering and _ installation 
data. Scam Instrument Corp 


INSTRUMENTS AND CONTROLS 
104 For Process Control 


2, 32 pp, describes company’s process 
control instrumentation, including indicat- 
ing, recording, controlling, and transmit- 
ting instruments for flow, pressure, and 
density. Capacities and dimensions are 
shown on tables, and pressure specifica- 
tions, sizing nomographs, and other perti- 
nent information included. Fischer & 
Porter Co 


105 pH Control - Reprint R-87 is a 
10-pp article discussing the various types 
of industries which require some form of 
industrial pH waste treatment. Various 
processes are discussed and methods of 
overcoming difficult problems noted, Ex 

gineering aspects of continuous pH meas 
irement are reviewed, and diagrams and 
graphs clarify details. Scientific Instru 
ments Div., Beckman Instruments, Ine 


106 Temperature Regulators 
Bulletin TR-57 describes the construction 
ind function of company’s 650 Series of 
temperature regulators featuring a bal- 
anced type of construction and vapor pres- 
sure operation Application information is 
included, as well as data on dimensions and 
weights, installation, servicing, and photos 
and drawings showing component features 
Atlas Valve Co 


107 Liquid Meters 
Bulletin OG-400, revised, 
meter selection 


Catalog 


Sixteen-pp 
offers new in- 


formation on Includes 


more complete temperature, viscosity, 
pressure and registration data along with 
additional illustrations, an explanation of 
various metering terms and explicit order- 
ing instructions. Describes company’s 
oscillating piston meters for a variety of 
chemicals and industrial liquids. Offers 
data on meter construction and explains, 
with aid of tables and charts, which case, 
piston and chamber are best suited for use 
with specific liquids. Meter and Valve 
Div., Rockwell Mfg. Co 

108 Temperature, Pressure Re- 
corders — Catalog 1021 features descrip 
tive information on temperature and 
pressure recorders. Advantages are de- 
tailed, construction features illustrated 
with cutaway view, and specifications in- 
cluded. Penn Instruments Div., Burgess- 
Manning Co 


109 Pressure Gages — Bulletin DH- 
23 features manufacturer’s line of pressure 
and chemical gages for such services as 
engines, turbines, blowers, locomotives, 
hydraulic presses, tractors, pumps, and 
compressors or wherever a gage is sub- 
jected to violent pressure pulsations or 
severe mechanical vibrations. The move- 
ment is illustrated and described and ad 
vantages pointed out. Helicoid Gage Div 
American Chain & Cable Co., Ine 

110 Potentiometer Pyrometer 
Kight-pp Bulletin 9B describes the im- 
ee Pyrotest, a portable potentiometer 
pyrometer with interchangeable direct 
reading scale which checks and calibrates 
all types of thermocouple-actuated tem- 
perature instruments, and many electrical 
instruments. Photos of external and in- 
ternal views showing component features 
are included, as well as full specifications 
Technique Associates 


111° Furnace Temperature Control 
Publication GER-1206, 21 pp, illus- 
trated, consiste of series of six articles on 
temperature control of heat treating fur- 
naces. Discussed are hasic temperature 
control systems, thermocouples and con 
trol instruments, control elements, and 
special systems. General Electric Co 


112 Thermal Conductivity Ana- 
lyzer — Bulletin 56-1008-59, 12 pp, ex 
plains principle, construction, operation 
and features of the Condu-Therm 
lyzer and the Acratron electronic recorder, 
for use in determining amount of CO), Hy, 
He, CHy,, ete. Contains special section on 
gas sampling systems and how and whi 
~ is used. The Hays Corp 


ana 


this ana 


PUMPS, COMPRESSORS 


114 High Pressure Pumps hight 
pp Catalog HP-1254 describes and illus 
trates company’s Series HP controlled 
capacity pumps for pressures to 35,000 psi 
and capacities to 2000 gph. Selection charts 
are provided for models with crank arm 
drive and yoke drive, along with applica 
tion suggestions. Series HP pumps include 
some 208 models in three pump 
sizes for 2-, 5 und = 4-in pump 


basic 


frame 


strokes. Specifications and design features 
are discussed. Philadelphia Pump & Ma 
chinery Co 


115 Vertical Sump Pump — bulle- 
tin 54-3-1420, 20 pp, describes company's 
Sumpmaster line of vertical sump pumps. 
Typical installations are illustrated, and 
complete selection tables, dimensions and 
other data are included, along with sec- 
tional drawings. Byron Jackson Co 


116 Fuel Oi! Pump, Heater 
Preparation methods of heavy oil for com 
bustion, and packaged fuel oil pump and 
heater sets are described in illustrated 
Bulletin 15. Covers application and con- 
struction features and tells how pre-pack- 
aged design makes installation easy and 
economical. Engineering data table shows 
recommended unit sizes for various burner 
capacities, Walter H. Eagan Co. Ine 


117 Air Compressors — Bulletin A 
62, 20 pp, covers construction, operation 
information on company’s class WN-112 
heavy-duty air compressors. Illustrates 
five models of compressor, for displace- 
ment capacities from 368 to 074 cfm at sea 
level, and four high altitude models for 
532 to 1100 cfm. Joy Mfg. Co 


ELECTRICAL EQUIPMENT 
118 Protected Motors “Total 


Protection” a new concept in protected 
enclosures for industrial a-c motors is 
graphically described in Bulletin B-2501 
Cutaway views of motor and its com- 
ponents show how it is designed for appli 
cations which formerly required drip-proof 
or splash-proof motors, yet is guaranteed 
to operate within a maximum temperature 
rise of only 40 C, Reliance Electric and 
engineering Co 

119° Excitation Systems A com 
parison of four types of automati 
excitation systems for turbo-generators is 
given in &pp Bulletin O5R8530. Lists 
principal component parte used in each of 
the excitation systems and reveals their 
advantages and limitations. Allis-Chalm 
ers Mfg. Co 


basic 


120 Emergency Transformer Ca- 
pacity Ways to utilize hidden trans 
former capacity during a long shutdown 
of a large power transformer are described 
in &pp Bulletin O1R8529, Pointing out 
that transformer temperature determines 
its capacity, various methods of cooling 
the unit are described, including dual 
cooling system. Allis-Chalmers Mfg. Co 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 131 and 132. 











121 Enclosed Breakers Catalog 
1-155, 20 pp, describes standardized ‘new 
types of AB-I circuit’ breakers 
with 600 v ratings ranging from 15 to 600 
amp. Text, illustrations and tables supply 
complete data covering the range of avail 
able AB breakers and enclosures, pur 
chasing information, optional accessories 
and application. Application information, 
knockout and dimension data are aleo in 
cluded. Federal Pacifie Electric Co 


enclosed 
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122 Outdoor Breakers — Design fea- 
tures of company’s intermediate outdoor 
oil circuit breakers in ratings of 14.4 ky 
to & kv, 500 mva to 3500 mva, are de- 
scribed in Bulletin 71B8475A and its sup- 
et Includes a description of the 
*neu-Draulic operator, previously avail- 
ible only on company’s large tank type 
breakers, and portable power operated 
hydraulic tank lifter along with portable 
battery operated unit for use on sate TS 
with pneumatic or solenoid operators 
AllisChalmers Mig. Co. 


123 Packaged Substations — Bul- 
letin S11, 28 pp, describes company’s 
packaged steel substations for a variety of 
distribution applications. Typical bills of 
material for each design are shown for 
various operating voltages. Engineering, 
ordering and shipping method is explained 
and basic information on _ structural 
strength and structure foundations plans 
is included. Line Material Co 


124 Non-Metallic Cables — This 
10-pp catalog discusses composition, prop- 
erties, and suggested applications of com- 
pany’s Type RR rubber-insulated-Neo- 
prene sheathed non-metallic cables. Pro- 
vides evidence of “weathering” properties 
of the cables when exposed to sun, water 
and soil conditions, Individual treatment 
is accorded to 600-v underground service 
cables, 600-y duct cables, and high voltage 
and station control cable. Charts 
give data on size, strand construction, 
insulation sheathing, shipping weights 
Current carrying capacities are also given 
National Electric Products Corp 


125 Varnished-Cambric Cables 

Bulletin VC-56, 22 pp, covers varnished- 
eambric cables in a voltage range of 600 to 
5000 v for single and three conductor 
cables braided or lead sheathed, Armored 
cable constructions in both galvanized 
steel and aluminum armor are 
shown in 3 and 4 conductors. The en- 
gineering data section covers such items as 
conductors and conduits, insulation thick- 
neas, testa, braid and finishes, shielding, 
lead thickness, armored cable racks and 
terminators for interlocked 
circuit formulae. Rock 


cable 


armor 


componenta, 
cable, electrical 
bestos Producta orp. 


126 Improved Panelboards 
teen-pp Bulletin 1-160 describes new tech- 
niques for more efficient design and in- 
stallation of industrial and commercial 
yanelboards. Provides data on plug-n 
StABreakers and enclosures for lighting 
and power distribution. Bulletin provides 
information necessary to selection of com- 
ponenta for distribution panelboard, and 
includes knockout data. Federal Pacific 
Eleetriec Co 


127 Floor Outlet Box Described 
in illustrated Form 553 is a modernized 
flexible outlet box designed for use in the 
floor, available in sizes ranging from a 
minimum height of 2% -in. to 3\-in 
Included are dimensional data, photos and 
descriptions of component parts and serv- 
National Electric Products 


Six- 


ice fittings 
Corp 


128 Insulating Tapes, Fabrics 

Insulating tapes and fabrics facts are fully 
detailed in loose-leaf Booklet B-1050 The 
series of bulletins covers varnish and shel- 
lac treated papers, organic varnished fab- 
rica and combination insulations, organic 
varnished glass fabric insulations, Class A 
and B, silicones varnished and silicone rub- 
her coated insulations, Class H, and spe- 
cial Insulations. Covers standard items of 


42 


varnished papers, cambrics, and glass 
fabrics, as well as several newer materials 
in Class B and H temperature ranges. 
Westinghouse Electric Corp. 


129 Capacitors, Capacitor Blocks 
— Two bulletins on secondary capacitors 
and capacitor blocks are announced, Bul- 
letin PC-7 describes a line of capacitor 
blocks rated 250 to.1200 kvar at 2400 to 
7960 v, and gives weights, dimensions, 
ratings, accessories, and ordering informa- 
tion. Bulletin PC-3 describes secondary 
capacitors rated 3, 5,714 and 10 kvar at 
240 v. Application data, design features, 
weights, y mares ol and ordering informa- 
tion included, Line Material Co 


MECHANICAL 
POWER TRANSMISSION 


131 Sprag Clutches — How the 
sprag concept offers maximum clutch per- 
formance is detailed in 26-pp Catalog 
104-C, Applications are fully described, 
typical mounting arrangements dia- 
grammed, and engineering data, dimen- 
sions, installation and maintenance, and 
complete ordering information is included. 
Formsprag Co 


132 OD Sheaves Catalog Section 
83-A, 16 pp, lists 739 stock sizes of com- 
pany’s as (quick detachable) sheaves, 
which are interchangeable with sheaves 
produced by other QD manufacturers. 
Gives dimensions and weights, describes 
features of standardized QD sheaves and 
provides instructions for both standard 
and alternate mounting of sheaves on 
shafts. Other data include standardized 
QD hub and keyway dimensions, listing of 
stock hub bores and keyways, sheave 
groove dimensions and tolerances and 
standardized interchangeable hub and 
sheave combinations.Fort Worth Steel & 
Machinery Co 


VALVES, TRAPS, FITTINGS 


133 Air Release Valves — Bulletin 
456 covers air release valves for venting air 
from hot water heating systems, venting 
air from chilled water cooling and air 
conditioning systems, and releasing air 
from industrial and municipal pipelines 
and other equipment as water mains, 
water filters, tanks, brine lines, ete. De- 
scribes operation, lista features, and gives 
specifications and capacities, as well as 
typical installation drawings. The V. D 
Anderson Co 


134 Gate, Needle Valves Forged 
steel gate and needle valves, specifically 
designed for the petrochemical, power and 
process industries are graphically described 
in 12-pp Bulletin DH-80. Lists material 
specications, pressure-temperature rate 
ings, working pressures, dimensions, and 
application of the units. R-P & C Valve 
Div., American Chain & Cable Co., Ine. 
135 Packless Valves Catalog F, 
22 pp, describes packless valves for appli- 
cations involving hazardous liquids and 
gases, as well as uses in nuclear energy 
installations. Each valve covered in detail 
contains a metal bellows as the packless 
More than 20 cutaway views of 
different models are included. Detailed 
data on specifying and ordering, and 
charts on application and selection are 
provided. One chart liste resistance of 
various metals used in the valves to cor- 
rosive action of some 200 chemicals and 
gases. Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co 


feature 


136 For Steam Heating — Kight- 
pp Bulletin 1501A illustrates a line of 
steam heating specia-itier. These products 
include radiator valves, float and thermo- 
static radiator traps, inverted bucket 
traps, strainers, air eliminator air checks, 
and gages, for steam, oil, gas, and water 
Specification data provided covers dimen- 
sions, weights, sizes and capacities. Dun- 
ham-Bush, Ine 


137 Tube Fittings — Advantages 
and applications of butt joint tube fittings 
designed for speed and simplicity of instal- 
lation are described in 24-pp Bulletin 3061 
Component features are illustrated and 
described and recommended maximum 
working pressures and other technical 
specifications are tabulated, with photos 
and dimensional drawings included. The 
Imperial Brass Mfg. Co 


. . « Outstanding Among 
This Month’s Catalogs 


138 Motor Selector — Bulletin 
B-2103-1, 12 pp, gives information on 
how to select a-c motors for specific 
applications. Included are such selec- 
tion data as speed-frequency relation- 
ship, NEMA design classes, torque 
characteristics, NEMA current and 
torque values, frame selection tables, 
and dimension charts and mechanical 
modifications for frame sizes from 182 
to 6085. Reliance Electric and En 
gineering Co. 


139 On Silicone Products — In 
this 12-pp 1957 Reference Guide are 
described almost 150 commercially 
available silicone products, including 
several developed within the year. 
Products are grouped by usage (water- 
repellents, dielectrics, release agents 
etc.), to help you locate a material by 
what it does, as well as by what it is 
Descriptions are brief and factual, with 
emphasis on charts, tables and graphs 
comparing various silicones with ma- 
terials they are displacing. Dow Corn- 
ing Corp 


140 Centrifugal Fans — Bulle- 
tin A-103, 64 pp, describes airfoil cen 
trifugal fans engineered around a back- 
ward curved non-overload type centrif- 
ugal wheel utilizing a hollow sectioned 
aerodynamic shaped airfoil blade. Ad 
vantages of design are fully detailed 
and specifications and performance 
tables included. Photos of various mod- 
els, drawings showing standard drive 
arrangements, charts and tables, and 
dimensional diagrams complete the 
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picture. Chicago Blower Corp 


DUST CONTROL 
142 Industrial Dust Control 


Sixteen-pp Bulletin 922, encompassing 
dust control equipment and ACCESSOTICS, 
describes importance of dust control in 
relation to reduced maintenance costa, 
employee morale, and commercial utiliza- 
tion of dust by-products. Outlines stand- 
ards of control and efficiency in dust col- 
lection and lists component parts of an 
engineered control system. A typ al case 
history shows benefits of dust control in 
handling a community’ relations problem 
Drawings and{photos accompany descrip- 
tive information on dust control equip- 
ment, including new self-cleaning cloth 
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for Strength 
and Safety 


Drop forging techniques, resulting from more 
than a half century of pioneering and devel- 
opment by Vogt in the production of forged 
steel valves, impart matchless strength and 
safety to the new line of Vogt GP Valves. 
Made from killed, clean, fine grained open 
hearth steel billets, forging and treatment 
operations result in additional grain refine- 
ment and increased toughness, 


GP GATE VALVE 
SERIES 5-9530 


GP Valves are setting new standards of per- 
formance in petroleum refineries, chemical 
plants, power plants, and related industries. 
Available in a complete range of sizes from 
4,” to 2” and rated 800 pounds at 850°F, 
and 2000 pounds at 100°F. 


Advt, No. 4 in a series describing the features 
of Vogt GP Valves. 


Write For Your FREE COPY of Supplement 
No. 1 te Catalog F-9. Dept. 24A-FPE. 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Louwisville 1, Ky. 


SALES OFFICES: New York, Chicago 
Si. Levis, Cherieston, W. Vo., Cincinnet 


FORGED STREL 
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Small Device Does Big Job! 
Here’s all that shows of the 
Reliance Electrode-type Levalarm 
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Boiler water connects Cap removed showing 


electrode connection 


own alarm system and fittings 
fuel cut-out... 





Isolated circuits make relays 
work for you fo actuate... 


low water alarm pump start 
high water alarm pump stop: 
fuel cut-out 
(or selection of these facilities) 
Upper photograph — Levalarm for pressures 
up to 2500 psi. 


Lower photograph—Fuel cut-out Levalarm on 
water column. Can be installed in field. 


Write for Bulletin D2. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue * Cleveland 3, Ohio 
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screen collectors, various other types 
Pangborn Corp. 


143 Coal Dust Control — Bulletin 
551-D discusses control of dust from coal 
and coke handling. Covers use of local 
exhaust ventilation and cloth-tube-type 
dust collectors. Four illustrated case his- 
tories included. Wheelabrator Corp 


WATER, WASTE TREATING 
144 Zeolite Softeners — Twenty pp 


Publication 4520 deals with necessity for 
water softening, explaining fundamentals 
of softening and selection of equipment 
and zeolites. Also describes operation of 
company’s Hydromatie single control 
valve for manual or automatic control of 
the cycling of the process. Cochrane Corp 


145 Membrane Demineralizers — 
This 20-pp bulletin describes the electric 
membrane method of water demineraliza- 
tion. Provides design, performance and 
cost data on electric membrane plants 
ranging in capacity from 2,500 to 2,000,- 
000 gal of demineralized water daily, and 
using input water containing from 1,000 
to 10,000 ppm total dissolved solids 
Ionics Ine 


146 Feed Water Deoxygenation 
The advantages of chemical deoxy gena- 
tion of boiler feed water with an aqueous 
solution of hydrazine are described in 
12-pp Bulletin BW 5. How hydrazine 
serves to maintain boiler in cleanest possi 
ble condition, reducing iron oxide scale to 
a magnetic oxide, is fully detailed, and 
such considerations as economy and opera- 
tion, handling precautions, containers and 
storage, and methods of analysis are cov- 
ered, A bibliography of additional litera- 
ture is also furnished. Fairmount Chemical 
Co P Inc 


147 Water, Waste Treatment — 
Latest results in water, waste and sewage 
treatment entailing use of Separan 2610, a 
high speed flocculating agent, are re- 
ported in two booklets. The first offers 
data showing how Separan 2610 has im- 
proved clarity of treated water, increased 
solids settling rate, improved throughput 
of existing equipment, and decreased 
treatment costs. Methods of solution prep- 
iration and use are given. The other ah 
let tells how by using Separan metal 
finishing wastes handled on a batch basis 
in a 45,000 gal tank were settled in a third 
to a fifth of the time previously required 
The Dow Chemical Co 


TOOLS 
148 Electric Tools Portable elec- 


tric tools and kits with over 400 accessor- 
ies for building, carpentry, plumbing and 
electrical work are described and illus- 
trated in 32-pp Catalog 104. Includes over 
150 pictures of tools and their uses with 
complete specifications for electric saws, 
sanders, drills, planes, routers, shapers, 
combination tools, grinders, hedge shears 
and grass trimmers. Porter-Cable Ma- 
chine Co 


149 Cut-Machining Units — This 
i4-pp book describes briefly the various 
types of abrasive cut-off saws available, 
including a portable combination cut-off 
and deburring chop saw, a modular cut-off 
saw, & swing type cut-off saw, and a rotat- 
ing cut-off saw nes 12 in. pipe capacity, 
as well as portable hacksaw and bandsaw. 
Photos of the various tools in operation 
and complete specifications are included 


Wallace Supplies Mig Co 
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“Let’s put Kaocrete here’ 








How to draw the line on ashpit maintenance 
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Relining ashpits is expensive and time- 
consuming. That’s why more and more 
utilities and industrial companies are 
specifying a heavy-duty refractory 
castable as B&W Kaocrete D. 


On job after job, it has withstood the 


such 


heavy abrasive or erosive attack of 
sprays, jets, rakes or shovels. 


The reason? Specially designed Kao- 
crete D has the strength and hardness 


B&W REFRACTORIES PRODUCTS: 
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B&W Alimul Firebrick « 
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needed for tough ashpit service. It has 
unusually high resistance to abrasion, 
erosion and spalling. It saves time be- 
cause it can be poured or gunned into 
place. For 
erosive conditions, B&W recommends 


Kaocrete A. 


Get the facts and figure< on these B&W 
Refractory Castables from your local 
B&W Refractories Engineer. 


less severe abrasive or 


B&W BO Firebrick 


@ B&W Junior Firebrick @ B&W Insulating Firebrick © B&W Refractory Castables, 


Plastics and Mortars © 


B&W Silicon Carbide 


: 








. 

















Send for Bulletin R-40 which gives 
data B&W Kaocrete Refractory 


Castables for lining ashpits 
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SHEET and PLATE 
FABRICATION for 
POWER PLANTS 


Whatever your requirements in sheet and plate fabri- 
cation . . . such as the mammoth breeching section 


shown here... call on KIRK & BLUM, 


During the past 50 years, Kirk & Blum has acquired 
exceptional experience and complete facilities tor fabri- 
cating carbon steel, stainless, aluminum, monel and 


other alloys up to }4” thickness. 


Send prints for prompt quotations on your requirements, 
or write for your copy of the latest Kirk & Blum Sheet 
and Plate Fabrication Booklet. 


e BREECHINGS e STACKS e AIR and GAS DUCTS 
e CASINGS e LOUVERS e BINS and HOPPERS 
e INSULATION JACKETING 
e ALUMINUM and ALLOY FABRICATION 
e CONTROL PANELS and DESKS 


3230 Forrer Street Cincinnati 9, Ohio 
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FACILITIES, SERVICES 
151 For Research, Testing — This 


1%-pp bulletin features descriptive infor- 
mation on facilities offered by this com- 
yany for research and testing, including the 
Sainealies laboratory, chemical labora- 
tory, combustion controls laboratory, fire 
test building, explosion chamber, impact 
test tower, high speed gage, explosion ef- 
fect gage, continuous oxygen indicator, 
and construction materials calorimeter 
Research accomplishments are enumerated 
and typical projects listed. Engineering 
Div., The Factory Mutual Companies. 


152 Research Facilities — Twelve- 
pp Brochure 103-2M-956 describes _re- 
search facilities available to industry on a 
contract basis. Services offered by this 
outside research stuff in chemistry, chemi- 
cal engineering, physics and mechanical 
engineering are explained, accompanied 
by case histories of recent research, and 
development projects. Research Div., The 
Fluor Corp., Pa 


153 Network Analyzer Facilities 

A brief description of the facilities avail- 
able to help solve system problems is pre- 
sented in S-pp Bulletin 18B8526. Points 
out that the company is 4 participant in 
the a-c network analyzers at two universi- 
ties, and offers personnel skilled in the 
operation of the board to assist in as- 
sembling data and organizing results. A 
description of the operation of analyzers 
and types of studies possible is included 
Allis-Chalmers Mfg. Co 


OTHER EQUIPMENT 
154 Air Conditioners — Bulletin 


133 describes coil surface type air condi- 
tioners for industrial and commercial ap- 
plications. Photos and diagrams covering 
units in capacities from 11.500 to 1,680,000 
Btu per hr cooling range are included, as 
well as specifications. Niagara Blower Co 


155 Corrosion Resistant Equip- 
ment — Catalog C-l4, 42-pp, contains 
complete information on company ’s line 
of corrosion-resistant plastic equipment, 
including pipe and fittings, valves; fume 
ducts and fume systems; tanks, towers 
and accessory supplies; heat exchangers; 
pressure and vacuum equipment and agi- 
tators. The booklet also includes data on 
chemical-resistant cements, the field con- 
struction ol plastic equipment, and com- 
any s design service. Haveg Industries, 
ne 


156 Duct Insulation Specs — These 
printed data sheets are offered to assist in 
writing of insulation specifications for 
heating and air conditioning duct systems 
Punched for loose-leaf filing, the two data 
sheets detail approved specifications lor 
attaching and finishing semi-rigid duct 
insulation. Three methods of attachment 
and four finishing techniques are de- 
scribed, Specifications for applying plain, 
vapor barrier and coated duct insulation 
are included. Baldwin-Hill Co 


157 Pulverizers — The Type MB 
planetary roll and table pulverizers are 
described in this illustrated brochure 
Details such advantages as low power con- 
sumption, low maintenance, high reliabil- 
ity, ease ol operation and control. A cut- 
away view and capacity and dimension 
table are included ore Wheeler Corp 


158 Boiler Tubes Advantages 


found in company’s boiler tubes are de- 
tailed in 20-pp V-9, No. 6 of their tube 
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Controlled Volume miniPump 
accurately meters Hydrazine 
to treat boiler feed water 


Residuai oxygen in boiler feed water causes 
pitting and corrosion of pumps, economizers 
and steam lines. Add Hydrazine to the water, 
and this corrosive oxygen is removed. But it’s 
not quite that simple. Too much Hydrazine 
liberates ammonia which will corrode admi- 
ralty metal tubes in condensers and heat 
exchangers. Effective feeding of Hydrazine in 
small quantities (.005-.030 ppm) calls for the 


accuracy of a Controlled Volume miniPump. 


The pump, as illustrated in the flow diagram, 
meters from 0-225 milliliters of 3% Hydra 
zine solution in this 500,000-pounds-per-hour 
steam generating system. The pump controls 
the feeding of the additive from startup 
through running conditions. Capacity is ad 
justable from 0 to 100°, of maximum by 


adjustment of plunger stroke length 


Typical mintPump used to meter Hydrazine 
to high pressure boiler systems. Avatlable for 
capacities from 3 ml to 3200 ml per hour 


against pressures to 1000 pat 


®) 


This is but one example of how Controlled 
Volume Pumps are rewardingly applied to 
water treating and other chemical metering 
jobs. Whatever your own requirements, check 


first with Milton Roy 


Milton Roy Company, Manufacturing Engi 
neers, 1300 E. Mermaid Lane, Phila. 18, Pa 


CONTROLLED VOLUME PUMPS 


Eng meering representatives 
United Stotes, Conada, Mexice 
Europe, Asia, South Ameri 
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COOLING TOWER 
POWER 


HIGH HAT 


Putting the fan cylinder to work, making it a functional part 
of the tower, is Marley's latest achievement that brings a new look 
to industrial cooling towers. As an integral part of Marley tower 
power the new VL (vertically laminated) Fan Cylinder* has a job 
to do beyond merely discharging exhaust vapor at high elevation 
to minimize the hazard of fogging . . . IT AMPLIFIES FAN 
EFFICIENCY AND COOLING PERFORMANCE. 


The distinetive VL contour is dictated by tested, scientific de- 
sign that increases air volume by recovering velocity pressure . . . 
simply making more air do more cooling. To engineers specifying 
new equipment, this is an added and important assurance of Mar- 
ley’s ability to deliver full, testable performance on every cooling 
tower installation 


As modernization equipment for existing towers, VL fan cylin- 
ders positively reduce water cooling cost in any of three ways: 


1. Cooling a greater volume of water at specified temperatures 


Zz 
without added fan horsepower. 


Cooling specified volume of water at 
specified heat load to lower tempera- 
ture without added fan horsepower. 


Reducing required horsepower for any 
ape ified performance 


VL fan cylinders are safe, sturdy 
units. Laminated construction provides 
a rugged design which assures long, 
trouble-free service. Bolted laminated 
bands and integral truss bracing result in 
a unitized packaged assembly independ 
ent of tower framework for structural 
stability. Safety to operating personnel Founder Member— 





is provided by the strength and height of /\\ Cooling Tower institute 
the cylinder and by the large access door / 
permissible only in VL design 


The Marley 
Company 


Kansas 
City, 


Missouri 


*U. S. Patent No 2681179 
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bulletin. Dimensions and weights, and 
chemical analyses of stainless steels are 
shown on tables, and decimal equivalents 
included. A. B. Murray Co., Inc. 


159 Silicone Lubricants — Eight- 
pp Code 6-101 is a comprehensive bro- 
Ae describing silicone lubricants avail- 
able in quantity. Properties and perform- 
ance of various silicone oils, greases and 
compounds are discussed, and typical ap- 
plications listed and illustrated. Attention 
is given to high speed, high temperature 
ball bearing problems, relative influence of 
bearing oe speed, metal combinations 
explained. Dow Corning Corp. 


160 Retaining Rings — This 12-pp 
catalog lists 24 sizes in the industrial 1000 
Series open type retaining rings for shafts 
measuring 1/25 in. to 1 in.; 37 sizes in 
3000 Series internal retaining rings, for 
housings measuring 4 to 2/16in. in diam- 
eter; and 48 sizes in 3100 Series external 
retaining rings, to fit shafts from \% to 
2% in. Specifications and dimensional in- 
formation included, as well as photos and 
drawings illustrating details. Industrial 
Retaining Ring Co 


161 Building Material Protection 
— How to lick industrial corrosion prob- 
lems and permanently weatherseal build- 
ing materials is told in this 12-pp reference 
catalog. Contains data on protective coat- 
ings and synthetic rubber compound 
Explains how the coatings protect metal, 
masonry and wood against acids, alkalis, 
alcohol, oils, gasoline, solvents, salts and 
water; and how metal, masonry and glass 
are given a weathertight seal. Each prod- 
uct’s features, functions, performance and 
instructions for application are outlined 
David E. Long Corp 


163 Engine Applications — The 
first four of a series of engine case histories 
covering company’s line of engines are 
offered in these four bulletins. Case histor- 
ies include pictures and drawings to illus- 
trate applications using the V-8 and V-12 
engines of 540 to 4000 cu in. size. Applica- 
tions described include air conditioning, 
gas boosting and others. Le Roi Div., 
Westinghouse Air Brake Co 


164 Castable Refractories — Ad- 
vantages of company’s castable refractor- 
ies for a wide range of temperatures and 
yrocess conditions are detailed in this 8-pp 
Pulletin. Properties of the castable _re- 
fractories are indicated on tables, as well 
as information on where the castables are 
used and how much to use. Refractory & 
Insulation Corp 


165 Boiler-Burner Units — Bulle- 
tin 1D-56-215, 8 pp, details specifications 
for a line of packaged firebox boiler-burner 
units engineered for 4-pass fire travel and 
automatic operation with oil or gas or oil- 
gas combinations. Installation and opera- 
tion advantages are illustrated and a large 
cutaway view showing component features 
is included. York-Shipley, i 


166 Storage Equipment — Kefer- 
ence Manual 485 is the 48-pp 1957 buyers’ 
guide to this manufacturer's line of steel 
equipment. Presents all types of steel 
shelving, bins, drawers, lockers, work 
benches and tables, and other office, ware- 
house and shop equipment, including 
trucks. Fully illustrated, booklet shows 
features of each item, and provides dimen- 
sions, suggestions for use. Price list is given. 
Equipto Div., Aurora Equipment Co 
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STEARNS 


SUSPENDED 
MAGNET 


gives you 
cleaner coal 





—even on 
fast 
conveyors! 
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< oS L. Separation Magnet 
F ™~, 
J 


/ 
Magnet can be suspend- Tramp tron 
ed at head pulley of 
conveyor, in position 
shown, or anywhere 
along the belt. At right, 
principle of operation of 
Stearns rectangular sus- 
pended magnet. Option- 
al cable suspension for 
easier control of angle. 


Separated Material 





Theat 


TMM i 


A Stearns rectangular suspended magnet gives you Check these advantages: 
positive and efficient removal of tramp iron — even on 
heavily loaded, fast conveyor lines. @ All-welded, moisture-proof construction 

The Stearns rectangular magnet design permits its © No moving parts that require replacement 
powerful, deep-penetrating magnetic force to remove @ Single-coil construction for 
tramp iron effectively from entire width and depth of magnetic field stability 

material burden at belt speeds in excess of 600 fpm. 
The magnet operates efficiently where other equipment 
can’t do the job — protects expensive crushing and 
pulverizing equipment against damage. @ Vacuum -impregnated windings for long life, 

dependable operation 


© New design of magnet coil enclosure affords 
maximum heat dissipation 


> efe 
Greater Flexibility 
Stearns suspended magnets overcome space limitations FREE BULLETIN AIDS SELECTION 
because they can be placed over head pulleys or any- Send today for new bulletin describ 
where along the belt. Magnets are economical to in- ing five maior types of Stearns sus 
stall and operate. There’s no need to modify your pended separation magnets. Gives you 


existing conveyor systems complete specifications and simple 
3 ; method of selecting the proper size 


6 and type of magnet for your applica- 

Standard or Custom-Built tion. Ask for Bulletin 1031-M 

Magnetic specialists at Stearns design and build rec- 

tangular or circular suspended magnets, electro or 

permanent magnetic pulleys in standard sizes — or to STEARNS MAGNETIC PRODUCTS 
your specifications. Get complete details from your 

Stearns representative. 17 | 635 South 28th Street * Milwaukee 46, Wisconsin 
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New Cyclone Furnace Unit 


Commonwealth Edison System’s newest addition, at 
its Joliet Station, will be a B&W Radiant Reheat 
Boiler with Cyclone Furnaces. This is the 16th unit 


Installation at Joliet Station 
to Bring Higher Efficiency 
... Lower Costs to 
Power Generation 


of this type the system has bought since 1944 and 
raises total system capacity served by Cyclone-fired 
units to over 1,600,000 kw. 


Early in the development of the Cyclone Furnace 
by B&W, Commonwealth Edison recognized its 
potentialities for burning low-grade coals. The 
system's engineers and operators cooperated with 
B&W in the project, and, in September 1944, the 





























STATION 


Calumet 
Waukegan 
Fisk 

Joliet 
Ridgeland 
Waukegan 
Ridgeland 
Will County 
Joliet 
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first commercial application went on the line at 
No. 20-A, 
burns highly volatile 


Calumet Station. Historic Boiler Unit 
like the new unit at Joliet, 
Central Illinois coal with a high ash content and 
low ash-fusion temperature. 

The Cyclone Furnace simplifies the entire process 
of coal preparation, combustion, ash segregation, 
and ash handling and effects savings in most of the 
elements of power generation costs. 

64 boilers with 220 


Cyclone Furnaces throughout the country serve a 


In service or on order, 
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B&W RADIANT REHEAT BOILER WITH 
CYCLONE FURNACES, arranged for 
opposed firing, for Commonwealth 
Edison System's Joliet Station, Unit 
bs will deliver 2,200,000 pounds of steam 
per hour at 2100 psi with tempera- 
ture of 1055 F, reheat to 1005 F. 
Boiler design is 2375 psi. Sargent & 
Lundy, Consulting Engineers 


CYCLONE FURNACE BOILER UNITS IN COMMONWEALTH EDISON SYSTEM 


TOTAL STEAM REHEAT 
NO. OF CAPACITY DESIGN TEMP TEMP. 
BOILERS CYCLONES LB/HR PRESSURE F F 
1 150,000 600 650 _— 
2 300,000 650 760 _ 
8 1,500,000 1475 935 — 
6 1,200,000 1525 1010 — 
16 2,920,000 2125 1050 _ 
4 830,000 2050 1010 1010 
12 2,200,000 2125 1050 1000 
10 2,400,000 2125 1050 1010 
9 2,200,000 2375 1055 1005 
68 13,700,000 


For Commonwealth Edison 


total capacity of over 6,600,000 kw. They merit 
examination in connection with your next installa- 
The Babcock & Wilcox Company, Boiler 


161 East 42nd Street, New York 17, N. Y. 
G-8620-CS 
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CONSTRUCTION NEWS 


Hartford, Conn. — Connecticut Light & Power Co, 36 Pear! 
St, Hartford, Conn., has plans maturing for the expenditure of 
more than $100,000,000 between now and the end of 1959, for 
new electric plant and generating facilities. Territory served in 
the State of fastest growing area in New 
england and company now serves better than 39 per cent of 
population. Most of the amount of money allotted 
for expansion will go toward the purchase and installation of 
increased generating capacity. The balance will go toward sub- 
transmission lines and other miscellaneous ¢ x pansion 


Connecticut is the 


State area by 


station 


Wilmington, Del. Delaware Power & Light Co, 600 
Market st, Wilmington Del has irranged for the eale of pre- 
ferred stock in the amount of $8,000,000, proceeds of which are 
to be used for extensions in plants and systems and other con- 
struction purposes in addition to paying off bank loans for previ 


ous construction 


Wilmington, Del. Northern States Power Co, 100 W 
Tenth St, Wilmington, Del., has announced a program for the 
‘ xpenditure of approximately $221 ,600,000, for construction of 
new electric facilities through 1960. Company serves 520 com 
munities in Minnesota, Wisconsin, and North and South Dakota, 
including Minneapolis and St. Paul, Minn. Improvements are 
planned in company’s power generating facilities, including power 
substations, lines and other operating facilities 
Company has also allotted an amount in excess of $30,000,000, 
for improvement and expansion of its gas facilities 


transmission 


Miami, Fla. Florida Power & Light Co, 25 8 Second St, 
Miami, Fla., has plans under consideration for the construction 
of a multi-million dollar electric power and generating station to 
be built in either Volusia or Seminol in Florida, site for 
which is still under consideration. To keep up with the tremendous 
growth of the Cocoa, Fla. area, company proposes to erect Florida's 
first, 240,000-v transmission line to connect the present plant on 
Lake Monroe at Sanford, Fla. with the South Florida operations 
(‘oat of both projects are re ported to be in excess of $20,000,000 


County 


Miami, Fla. Florida Power & Light Co, 25 8S Second St, 
Miami, Fla., plans an expenditure of $66,000,000, for extensions 
ind improvements in generating facilities, power sub 
stations, transmission lines and other operating facilities through 
1957. Moat of this construction money will go toward 
boosting company’s 1,000, 000-k w additional 
(40,000 kw. Company has arranged financing in the amount of 
$15,000,000 to cover cost of this program and plans to raise an 
additional amount of $35,000,000 publicly sometime early in 
1957. Florida Power's 1957 building budget at a record $66, 
000,000, ia an increase over last year’s, of better than $23,000,000 


power 


December 
capacity by an 


Evansville, Ind. Southern Indiana Gas & Electric Co, 20 
NW Fourth St, has filed with the Indiana Public Service Com- 
mission, an application for the sale of bonds in the amount of 
$5,000,000, proceeds of which are to be used to repay bank loans 
ind construction costs in current construction program to im 
prove company ‘s generating stations, transmission lines ind other 


operating facilities 
Indianapolis Power & Light Co, 17 N 


and improve- 
years totalling 


Indianapolis, Ind. 
Meridian St, has announced u expansion 
construction budget over the three 
than $47,000,000, The 1957 construction budget entails the 
of more than $16,659,000, for expansion and improve- 
including generating stations, power 
other operating facilities 
1058 budget ol $i4, 


major 


ment next 


there 
expenditure 
ment of company taciities 


transmission lines and 


subetations 
also has plane maturing for a 


1959, $16,000,000 


( ompany 


117,000 and for 


South Bend, Ind. American Gas & Klectric Co, subsidiary 
of the Indiana & Michigan Electric Co, has announced the con 
struction of a new power plant to be located on the banks of 
the Wabash River, 20 miles southwest of Terre Haute, Ind., in 
Sullivan County. New plant to be known as the Breed Power 
Plant, named for one of the original founders of the company, 
will house a 450,000-kw generating unit, with provisions for ad- 
ditional expansion at a later date. Work is already under way 
and initial unit is scheduled to be placed in line sometime in 1959 
New generating facility will represent an investment of $58,- 
000,000 


5? 


Shreveport, La. — Southwestern Gas & Electric Co, 428 
Travis St, a subsidiary of the Central and Southwest Corp, 
Wilmington, Del., has filed with the SEC for permission to ar- 
range for the sale of bonds totalling $10,000,000, proceeds of which 
would be used to pay off present bank loans and for construction 
costs of company’s 1957 construction program. Company plans 
to spend $17,000,000 for improvement and expansion of gener- 
ating facilities, power transmission lines and other operating 
facilities. 


New York, N. ¥Y. — Consolidated Edison Co, of New York, 
4 Irving Place, has announced a proposal to purchase power 
plants now owned and operated by the City of New York, which 
would include the supply, under long-term contract, of the 
Transit Authority’s power requirements for the operation of the 
city’s subway lines. Arrangements are being made tor a competent 
and impartial evaluation of the proposal from an impartial 
source, cost of which will be shared equally by Consolidated 
Edison and the City of New York. No amount for the transaction 
was specified but if sale is concluded it would involve better 
than $50,000,000 


Buffalo, MN. Y. — Iroquois Gas Corp, 45 Church St, Buffalo 
Y. has requested permission from the FPC for authority to 
take over the facilities of the Republic, Light, Heat & Power Co, 
of the same address, Both companies are subsidiaries of the 
National Fuel Gas Co, Buffalo, N. Y. [roquois plans to acquire 
the Republic Company by trading, on a share for share basis, 
ite $100 par common stock for the 96,746 shares of Republic’s 
$100 par common, Object of the merger is to simplify corporate 
structure of the National Fuel Gas group of companies 


Prospect, N. Y¥. — Niagara-Mohawk Power Co, 300 Erie 
Boulevard West, Syracuse, N , has announced plans for the 
construction of a new $5,000,000, hydroelectric power develop- 
ment, on West Canada Creek, just 14 miles north of Utica 
Prospect development will include a dam 50 ft high and 300 ft 
long, & power generating plant, and a substation. A new high- 
voltage transmission line is planned to link new facility with 
company’s plant downstream at Trenton Falls, N. Y. Con- 
struction of plant with an initial capacity of 17,350 kw will get 
under way at once and is scheduled for operation by late 1958. 


Eddystone, Penna. — Philadelphia Electric Co, 1000 Chest- 
nut St, Philadelphia, Penna., in line with company’s $370,000,000 
expenditure program between now and 1960, for expansion and 
improvement, has work under way on the installation of two 
giant turbine-generators, each with a capacity of 325,000 kw, at 
company's Eddystone Plant. The first unit is scheduled to be 
placed in operation by late 1959 and the second several months 
later, about mid-1960. These installations, together with a 175,- 
000-kw ster m-electric generator, now under construction at com- 
pany’s Schuylkill Station in Philadelphia, will add 825,000 kw 
to system’s capacity, increasing total output to better than 


3,300,000 kw 


Knoxville, Tenn. — The Tennessee Valley Authority has 
announced that it is planning to build three additional steam 
plant units, to be paid out of power earnings, at a reported cost 
in excess of $74,000,000. Two of the units will be installed at the 
Johnsonville Steam Plant and one at the Gallatin Steam Plant, 
Gallatin, Tenn, These units are in addition to four others previ- 
ously announced. Total cost of all seven units, to be financed out 
of TVA earnings, is estimated at $184,000,000 


Memphis, Tenn. —City of Memphis plans to arrange 
financing in the amount of $154,000,000 through the sale of tax- 
exempt revenue bonds to provide initial financing of new munici- 
pal power plant now under construction. Plans call for the sale 
at a later date of about $37,000,000 additional bonds in 1959, 
$41,000,000 in 1961, and approximately $45,000,000 in 1963 
Plant will consist of three steam-electric, turbine-generator units, 
each with a nameplate rating of 250000 kw to be constructed 
in sequence. Total net possibility of the three units serving the 
Memphis area including Shelby County will approximate 812,500 
kw. The feasibility report states that the initial unit will be in 
operation by the summer of 1958 


Graham Station, W. Va. — American Gas & Electric Co, 
jointly owned and operated by the Appalachian Electric Power 
Co and the Ohio Power Co, has announced the second installation 
of two record breaking 450,000-kw installations at company’s 
Phillip Sporn generating plant here. Construction and preliminary 
foundation work will get under way soon and is scheduled for 
completion in late 1959. Station’s capacity will be increased to 
1,050,000 kw, making it the third largest privately owned gener- 
ating station in the country. Plant is situated near the geo- 
graphical load centers of the system and a vast supply of low-cost 
coal reserves. Plant and equipment will cost an estimated $58- 
000,000 
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Meticulous craftsmanship and pride 

in a product assures leadership. For over 50 
years world-famous CATERPILLAR 
products have been synonomous with quality 
in mechanical engineering originality. 


Today, enormous manufacturing facilities are 
necessary to meet CATERPILLAR 
production schedules millions of gallons 
of water are required daily for boilers, 

water supply systems, steam lines, dust 
collectors and other units at Peoria, Illinois. 


MOGUL Water Treatment Service has 
proved safe and economical in maintaining a 
smooth and uninterrupted plant operation 
MOGUL 's 42 years of acknowledged 
leadership in plant water treatment has solved 
many water problems at CATERPILLAR .. . 


and could do the same for you! 


We invite your inquiry relative to water - 
treatment problems Free-of-cost analyses and 
guaranteed results can be your reward, 


SPECIALISTS IN 


Maintaining high pressure boilers free of scale, 
rust and corrosion is one of the many MOGUL 
water treatment services utilized at CATERPILLAR 


Individual counsel and literature 


are available at your request. 
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INDUSTRIAL WATER TREATMENT 
FOR OVER 40 YEARS 


The North American 


Products Company 
Standard Building * Cleveland 13, Ohie 





1—METERING INSTRUMENT can 

handle large flow rates 
The By-Pass Rotameter is designed to 
permit economical measurement of large 
flow rates in pipe sizes of 2 in. and 
above. It utilizes most features of com 
yany's Rotameter instruments such as; 
ond response, wide range (up to 10 
to 1), direct reading scale, and ability to 
handle corrosive fluids. Overload checks, 
seal pots and equalizing valves are not 
Further details are in Bulletin 
Rotameter Co 


utilized 
116. Brool 


2—MULTIPLE OUTLET BOX with 
six replaceable sockets 
MO is a duty multiple 
box containing six replaceable 
a neon indicator light, and an 
“on-off control switch. These are 
mounted in a brown metal The 
10-ft cord is described as rubber jacketed 
type, UL approved, and the a-c plug 
contain fuses for equipment pro 
unit can be portable or 
mounted as a permanent arrangement 
It is rated at 15 amp, 11 v. It costs ke 
than $7.00 CBC Electronics Co., Ine 


Mock ! heavy 


outle t 


ockets 


case 


two 


The 


tection 


3—SHEET INSULATION made of 
flexible, foamed plastic 


Armaflex Sheet Insulation adapts itself 
to curved or irregular surfaces with little 
or no fitting or cutting, it is announced 
It is formed from same basic material 
as company's Armaflex Pipe Covering, 


Che flexibility of the new 
suggests its use in 
, irregularly shaped 
and refrigeration 
air-conditioning equipment. The 
withstand temperature to 
limitation at the low 
cale, say 
can be built up 


already in use 
heet form Armaflex 
insulating large tank 
vessels, oversize pipes 
and 
material 
160 F, with no 
end of the temperature 
pany, since thickness 
by applying successive layers 

Armaflex sheets are reported to have 
a K factor of 0.28 at 75 F mean tem- 
perature and a water vapor permeability 
of 0.1 perm. They come in thicknesses 
from ‘ to *4 in. in 30-by-36 in 
and are applied with an adhesive sup- 
plied by manufacturer. No vapor barrier 
is necessary, but company recommends 
that outdoor installations be suitably 
coated Armatrong Cork Co. 


com 


sheets, 


54 


QUIPMENT NEWS 


4—INSULATING UNIONS for 
preventing electrolytic corrosion 
Insulating forged steel unions, used to 
prevent electrolytic corrosion due to 
flow of electric current along pipe lines, 
are offered in 3000 |b class, sizes \4 to 
3 in. in serew-end and socket-welding 
ypes. The tailpiece, thread piece and 
nut are drop forged from carbon steel, 
and the insulating sleeve, separating tail- 
piece and nut, is made of fabric-rein- 
forced phenolic resin for high strength, 
toughness and chemical resistance. The 
gasket which seals the union joint, and 
which is in contact with the fluid in the 
pipe, is made of Teflon. W-S Fittings 
Div., H. K. Porter Co., Ine 


5—CLEANER for zeolite and 

other cation exchangers 
Kleen-Ion is announced as a new ion 
exchanger cleaner. After continued use, 
zeolite and other cation exchangers may 
lose exchange capacity as they become 
fouled with precipitated inorganic ma 
terials, biological growths, mud and silt 
Unless zeolite material has chemically 
deteriorated, Kleen-Ion will aid in clean 
ing the zeolite bed, manufacturer states, 
decreasing pressure drop caused by 
fouling and restoring the softening 
capacity. Kleen-Ion can also be used to 
keep the zeolite clean and prevent future 
fouling. W. H. & L. D. Betz 


6—ROTARY COMPRESSOR is 
5-hp tank-mounted unit 

The Hydrovane has a displacement of 
21 efm, is direct connected to an 1800 
rpm, 5-hp electric motor, and is avail- 
able with modulation, start-stop, or 
combination modulation-start-stop con- 
trol as desired. Maximum working pres 
200 psi for continuou operation, 
intermittent use. Units are 
horizontal hown) or 
vertical air receivers (tanks). Outstand 
feature of the Hydrovane i 
multi-thrust”’ rotor blade and con 
tour-bored stator. This rotor-stator ar 
rangement, in combination with two 
multi-stage cooling oil injection cham 
bers, is aid to compre air more ef 
ficiently, quietly and with les 
ibration, at a lower temperature 
than po two-stage de- 
ign Dave y 


ure ji 
250 psi for 
available with 


design 


more 
and 
ible in many 
( ompressor Co 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
131=132 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











7—RACK EQUIPMENT with 50- 

kvar capacitors 
Shown attached to its shipping frame, 
this assembled rack equipment with 
50-kvar capacitors offers savings in 


weight, space and cost over previously 
, 74 : 


utilizing 25-kvar units, 
according to manufacturer. The new 
racks come in sizes from 400 to 1200 
kvar. The equipment can be applied to 
high voltage circuits up to 138,000 v 
and may be used at voltages under 15 kv 
to provide economical bulk kilovars. 
Buswork and connecting materials are 
copper to provide a low resistance path. 
Racks are shipped assembled, including 
buswork and individual indicating unit 
Four lifting lugs on each rack 
General Electric Co. 


available rack 


fuses. 
aid installation 


8—PACKAGED LIQUID COOLERS 

are of multipass design 
Employing the flooded refrigeration 
principle, these packaged liquid coolers 
are of multipass design and may be used 
effectively for handling viscous or slurry 
type liquids. The package includes a 
complete refrigeration cycle, compres- 
or, motor and starter, refrigerant con- 
trols, liquid cooler, condenser, piping, 
wiring and insulation, shop assembled 
and tested, ready for installation and 
operation. The units are available in 
sizes from 5 to 100 hp. The Doyle & 
toth Mfg. Co., Ine 


9—DEFLECTION HANGERS for 

equipment, piping 
Vibro-Hangers, for suspending disturb- 
ance-generating equipment and piping 
systems, are designed to provide maxi- 
mum freedom from vibration trans- 
mission. As the high-deflection vibra- 
tion-isolating medium, these hangers 
utilize a helical steel spring designed to 
withstand high temperatures without 
permanent set, and low temperatures 
without loss of resiliency. According to 
manufacturer, these isolation units pro- 
vide greatest deflections and load capa- 
cities available, and are suited for 
eliminating transmission of vibration 
and noise where low frequency disturb- 


ances are present, where extremes of 








This Crane valve joins the 
"12-year service club’’ on steam 


formance records like this throughout indus 
try, on all types of flow control. There’s a 
Crane valves are 
from research 


Valve performance like this looks good on 
any plant’s cost sheets. 

In 1944, Eastern States Petroleum Com- 
pany installed this Crane 4-inch 33XK steel 
gate valve in its Houston refinery, handling 
150 pounds of steam at 375° F, It’s a busy 
valve—operation is frequent. 

Despite the fact that this Crane valve has 
an even dozen years of severe service — with 
opening and closure at close intervals—no 
maintenance or service has been required ex- 
cept repacking. 

Before you lift an eyebrow in surprise, con- 
sider the fact that Crane valves have per- 


logical reason, of course 
strictly quality al/ the way 
and engineering through precision manufac 
turing, assembly and testing methods. 


Any wonder why men who know valves 
say Crane is the name to depend on? Don't 
gamble with your all-important flow control 

specify Crane valves and fittings from the 
world’s largest line, built with a century of 
matchless experience. Get the facts from your 
local Crane Representative, or write to the 
address below. 


C RAN E VALVES & FITTINGS 


PIPE 


®* KITCHENS « 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


PLUMBING « “EATING 
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temperature are encountered, or where 
the equipment is installed in critical 
locations. Effective load range is from 
50 to 3800 |b. The units are supplied 
without housing, with box- or bracket- 
type housings. The Korfund Co., Ine 


10—BOILER FEED PUMP MOTOR 
makes less noise 


A sharp reduction in operating noises 
of this 3600-rpm boiler feed pump motor 
has been accomplished through a new 
design minimizing sound level both 
over-all and throughout the various 
octave bands. High frequency sound 
levels are reduced by sound absorbing 
material and baffling, while low fre- 
quency sound is quieted through stif 
fening of stator frames. Available in 
1000 hp and up, the new design also 
includes features for reduced mainte- 
nance, easier inspection and longer motor 
life. Inspection of bearings and stator 
windings is made easier by horizontally 
split cast iron end shields and air de- 
flectors, and by removable top section 
and cover plates on each side. Feeler 
gage openings on end shield make it 
easier to measure air gap. A new bearing 
waling tem also contributes to re 
duced maintenance. Static pressure is 
maintained on both sides of bearing to 
eliminate oil leakage, and slinger and 
labyrinth seals give added protection 
Features which reduce noise are a series 
of noise traps inside cover, a special 
arrangement of rotor and stator slot 
to reduce magnetic noise, and a change 
in number of rotor fan blades. General 
Electric Co 


11—METALLIZING POWDER for 
rebuilding crankshafts 


Colmonoy C-250 |} a metal powder 
developed specifically for rebuilding en 
gine and compressor crankshafts by the 
metallizing proce Anti-friction quali 
ties of the surface produced by this 
powder are said to enhance horsepower 
delivered and contribute to longer crank 
haft life. The material is a high chro 
mium-nickel powder containing chro 
mium borides. It features a low co 
efficient of friction, controlled surface 
porosity and good oil retention, says 
company W all Colmonoy Corp 


13—CENTRIFUGAL PUMPS are 
single stage, close coupled 


Announced as ideal units for air con- 
ditioning, booster, condensate and other 
services are these close-coupled centrif- 
ugal pumps, Figures 3642 and 3643. Of 
single stage, enclosed an gd type, they 
are reported to offer such advantages as 
efficiency, simplicity and long service. 
Since motor and pump are a single 
complete unit, installation is quick and 
inexpensive, company points out; you 
simply bolt the unit down and connect 
piping and power. And the pump’s 
compactness lets it fit in small spaces. 

It is noted that once the pump is 
primed, the mechanical seal is protected 
from running dry. Discharge may be 
located in any one of eight positions, 
with drain, vent and priming openings 
provided. Because the casing is verti- 
cally split, maintenance can be ac- 
complished without disturbing piping 
connections. Figure 3642 comes in 1- and 
1'4-in. sizes with motors from \ to 
2 hp, capacities to 100 gpm. Figure 
4543 comes in 1'o- and 2!-in. sizes, 
with 3- to 7'o-hp motors, capacities to 
$650 gpm. Specifications on these two 
pumps are provided in Bulletin 624. 
Goulds Pumps, Ine 


14—RUBBER COMPOUND with 
non-sticking characteristic 


Outstanding non-sticking properties 
claimed for Compound 1318 suggest its 
use for valve seat and other applications. 
Manufacturer this material gives 
quick break-away without lubrication 
and has excellent bonding-to-metal 
properties. Recommended temperature 
range for Compound 1318 is from -—40 
to 300 F. Goshen Rubber Co., Ine 


says 


12— DOUBLE STRAND CHAIN SPROCKETS are easily installed 


New additions to this manufacturer's 
l'aper-Lock line are double strand roller 
chain sprockets requiring no reboring or 
other installation on 
haft Available in pitch sizes from 

to lL in., the new double strand sprocket 
are designed to meet the need for greater 
capacity roller chain drives with easy-on, 
easy-olf features of Taper-Lock. They 


machining for 


may be used with company’s double 
strand chain or other standard precision 
chains conforming to ASA specification. 

Several advantages are announced for 
these sprockets Company points out 
that you can take them (together with 
bushings of desired shaft size) directly 
off the shelves of distributors and mount 
them quickly and securely without re- 
boring, key seating, or set screw machin- 
ing regardless of whether the shaft 
is turned and ground or cold rolled, 
standard or normally undersized. In- 
stalled cost of Taper-Lock Sprockets is 
reported usually less than that of 
sprockets which have to be bored to 
size. Another economy feature noted is 
that the bushing can be used over and 
over again; and if the sprocket becomes 
worn, only the tooth part need be re- 
placed. A Taper-Lock Sprocket occupies 
no more space on the shaft than other 
sprockets and its flush design (even 
screws are recessed ) contributes to safety, 
and neat appearance. Dodge Mfg. Corp 


15—FUME DUCTS, HOODS OF 
corrosion resistant plastic 


Fabricated of a thermo-setting plastic 
material which is combined with glass or 
other synthetic fibers, Duracor Ducts 
and Hoods can be produced to virtually 
an’ required shape, it is announced. 
The combination of chemical resistance, 
light weight, strength, workability and 
attractive appearance is reported to 
make Duracor an ideal material for 
chemical] fume ducts. In addition, hoods 
and ducts fabricated by manufacturer 
from this material are claimed to provide 
a high degree of resistance to acids, 
including hydrofluoric, as well as alkalis 
and solvents. Physical properties of 
Duracor materials range from 11,000 
to 15,000 psi for tensile strength; flexural 
strength ranges from 22,000 to 30,000 
per sq inch depending on desired thick- 
ness. It is pointed out that because of 
lightweight and easy handling these 
ducts and hoods require only minimum 
installation time and overhead ducting 
can be supported simply because of the 
low weight factor. The Ceilecote Co., Inc. 


16—ROOF VENTILATORS come in 

four models 
Propeller type power roof ventilators 
with certified ratings are announced as 
featuring a redesigned fan wheel that 
produces optimum efficiency when op- 
erating within the type of enclosure 


formed by a power roof ventilator hous- 
ing. The new line includes four models: 
upblast type exhaust (pictured); hood 
type exhaust ventilator; hood type 
supply ventilator; and air intake hood. 
All are of heavy-gage welded steel con- 
struction, with surfaces phosphatized 
for rust resistance and finished in baked 
enamel. Each model is provided with a 
flanged base for easy curb mounting. 
Hood types are described as fully weath 
erproof. American Blower Corp 


17—RE-RATED MOTORS offer 

several improvements 
Six advantages are announced for this 
company’s Series 254U Motors, re-rated 
to conform with new NEMA require- 
ments. Foremost of these is the elimina- 
tion of “hot spots"’ through straight- 
through dual sweep ventilation. Tandem 
fans, one pushing and one pulling, pro- 
duce a washing action over the field 
coil ends to assure lower temperatures. 
A second feature is the use of Mylar, 
laminated to rag paper, as slot cell 
insulation. Easy bearing inspection is 
provided for by means of removable 
cover plates on each end head to permit 
inspection without dismantling the 
motor. Installation and maintenance 
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Now —A Revolutionary NEW Steam Trap! 


SO RUGGED 


ACTUAL 
SIZE 


SO SIMPLE 


this steam trap practically eliminates maintenance 


1, A CAP 





2. a vpisc 
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SIMPLICITY ITSELF! 


No valve-closing mechanisms 
to wear or stick. No critical 
clearances to choke. No 
gaskets to leak. Only moving 
part a SOLID stainless steel 
dise 


Major advance in trap design! 


Imagine a steam trap machined from a solid block of stainless 
steel. A trap with only 3 parts...cap, disc and body...and not 
even a valve-closing mechanism — the kinetic energy of steam 
closes the valve and ONLY the TD uses this new operating 
principle. 

That’s the revolutionary new Sarco type TD. It has only one 
moving part...a hardened SOLID stainless steel disc. And it is 
not affected by superheat, water-hammer, corrosive conden- 
sate. That’s why we can say INSTALL IT—FORGET IT! 


Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes 
tight on no load—no steam waste. 

Ask for a 60 day trial installation of Sarco TD trap and 
strainer ... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1,N. Y. 


SARCO 


Only Sarco Makes All 5 Types 


That’s why Sarco can give impartial advice on proper steam trap selection. 


om, | | O°} | omen! 


Float Liquid 
Thermodynamic Thermostatic Thermostatic Expansion Camiift Bucket 
Steam Traps Steam Traps Steam Traps Steam Traps Steam Traps 
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through permanently- 
numbered leads. Full-height end-head 
protection is provided by one-piece, 
hrouded end heads, and internal baffles 
complete the splash-proof construction. 
Also, factory-installed end-head screens 
are included at no extra cost, says manu 
facturer, and even with the screens in 
place you get a 40 C rise motor. Robbin 
& M yers, Ine 


are simplified 


18—SOOT BLOWER designed for 

the extra wide furnaces 
The Vulean T-30 is a long retractable 
oot blower for wide.furnaces. It is built 
for traverse travels in excess of 36 [t 
Manufacturer says it is well suited for 
outdoor installations in northern cli 


, and it ean use either air or team, 
nozzle pressures from 50 to 425 

the blowing medium without 
in equipment. Dynamic balane 
ing of nozzles serves to prevent vibration 
and whip of the lance during operation 

The blower two electric 
motor to extend retract the 
for a clean 


mate 
with 
psig, @ 
change 


uses 
and 
and rotate it 
weep of the tubes, Different speeds are 
available for both movements. Rotation 
always in the same direction 
with a change in retra 
tion path, forms an infinite number of 
double patterns of the blowing 
medium on repeated cycles to clean 
urfaces uniformly and minimize danger 
cutting. The alloy lance i 
to have exceptional strength 
at high temperatures. Motors are located 
away from hot furnace gases. A steel 
craper plate, installed adjacent to boiler 
wall, removes hard, crusty particles of 
oot and slag while the lance is retract- 
Vulean Div., Blaw-Knox Co 


oot 
one 


lance, one to 


of lance j 
This, together 


helix 


of tube 
re ported 


ing. Cope 


19—AIR RELEASE VALVES have 
bronze valve and seat 


heavy duty air release valves (air 
traps or air vents) are automatic and 
continuous in operation, manufacturer 
and release air as fast as it ac 
cumulates. They are normally installed 
at high points of a piping tem where 
air pockets naturally form. Of heay 
duty construction, the valves have bod 
and head of cast iron metal. Inside is a 
float which actuates a bronze 
valve and seat 

In operation, air 
inlet of the air release valve which is 
connected to the piping system. This 
air bypasses the valve and seat escaping 
to the atmosphere through the vent at 
the top of valve. When the system 
contains no air, the liquid passes through 
the inlet, raises the float which, in turn, 
actuates a valve through a lever. This 
closes the valve against the seat at vent 
opening. Additional accumulation of air 
or gas in the system lowers the liquid 
level, causes the float to drop, opening 
the valve, and releasing the air or gas. 


The ( 


tates, 


copper 


enters the bottom 


55 


Applications of these valves include 
water mains, oil lines, brine lines, water 
filters to release air restricting the flow 
of the liquid; hot water heating systems; 
chilled water conditioning systems where 
air retards circulation and cuts cooling. 
The valves come in three types: Type 
No. 70 in ‘in. size for pressures to 
125 psi; Type 72, '4- and %-in. sizes, 
for 250 psi; Type 73, 1- to 1 '4-in. sizes, 
for 250 psi. Complete information is in 
Bulletin 856. The V. D. Anderson Co. 


20—PACKAGE GENERATORS for 

forced circulation systems 
Designed specifically for forced circula- 
tion, hot water systems, these package 
generators have outputs ranging from 
670,000 to 6,700,000 Btu, and from 
4,467 to 44,667 gross EDR. They are 
made to handle varying requirements of 
large or small hot water heating systems, 
singly or in a battery, and to take re- 
circulated water from return lines with 
wide temperature differentials. The 
method uses the entire firetube heating 
surface by forming flame in a cyclonic 
shape and motion along the complete 
furnace length. The first pass through 
firetube delivers 65 to 70 per cent of the 
fuel value, while single pass of return 
tubes uses residual gas heat for ad- 
ditional 15 to 20 per cent efficiency. In 
this operation, the hottest water is 
delivered first. With just one return of 
tubes, no distortion takes place in the 
natural convection current. Water near- 
est firetube becomes heated and rises 
while cooler water, recirculated from 
the heating system, is drawn to firetube 
wall, therefore no heat is wasted. Each 
model is adaptable to burning oil, gas, 
or a combination. Modulation controls 
on most models automatically regulate 
amount of fuel to maintain desired 
constant temperature Five simple con- 
nections for fuel, water, electricity, 
hot water outlet and flue make in- 
tallation easy. Cyclotherm Div., Na 
tional-U. 8. Radiator Corp. 


21—SAMPLING UNIT for boiler 
water analysis 


Designed to prevent “flashing’’ when 
taking boiler water samples for water 


treatment analysis, this sampler is an 


nounced as suitable for boiler blow- 
down to 900 psi and 750 F. Its mounting 
bracket provides for installation on any 
control panel, and it may be installed 
in any position. The unit weighs 40 lb, 
is 4!) in. OD, 16 in. long, with cooling 
water connections '4 in. IPS. Sample 
inlet and outlet are 4 in IPS. Standard 
cooling coil contains 30 ft of copper 
tubing. Rempe Co. 


22—GEAR MOTOR provides re- 
mote, automatic control 


The Shaftrol is a shaft mounted gear 
motor designed to provide remote and 
automatic control for variable speed 
drives, valves, pumps, feeders and other 
machines. It mounts on shafts from '4 
to 7% in. in diameter, company says, and 
is light and compact, with both housing 
and cover made of aluminum. It is fur- 
nished with a torque arm or torque 
plate with resilient mounting to absorb 
any runout that may be present in 
shaft to be controlled. When used 
on rising stem valves torque plate is 
equipped with linear bushings to allow 
axial movement. Unit can be mounted 
horizontally or vertically with the shaft 
up or down. Speeds from 1% rpm to sev- 
eral hundred rpm can be had, and 
torques from inch-ounces to several 
hundred inch-pounds. The Jordan Co 


23—PUMP UNITS for heavy fuel 

oils in burner service 
Type SU Pump Units are designed 
principally for handling heavy fuel oils 
in industrial and commercial oil burners. 


They may also be used for the move- 
ment of any non-corrosive, highly vis- 
cous liquid with lubricating qualities. 
Company says they have a simplified 
design in which lighter weight construc- 
tion is achieved without sacrifice of 
durability. Units are provided for two 
or four V-belt drives, for pressures to 
300 psi, and in capacities to 2030 gph. 
Tuthill Pump Co. 


24—SERVICE REGULATOR offers 
increased relief capacity 
Almost double the relief capacity of any 
previous service regulator is claimed for 
the Model 143. This internal-relief serv 
ice unit is available with die-cast alu 
minum upper and lower diaphragm 
cases, ond reported to combine light 
weight with advantages of 360-deg 
swivel design and several safety and 
operational features incorporated for 
the first time in a service regulator. Its 
relief capacity is approximately 3000 
cu ft per hour with outlet pressures of 
1 lb or less. Three design features con 
tribute to increased capacity: direct up- 
ward venting through the spring housing 
when internal relief valve is open; spring 
housing affording large vent area with 
no small restricting orifices to retard 
flow; and large passages on either side 
of the I-beam construction at the regu- 
lator throat to allow any pressure build- 
up to be quickly transmitted to the 
lower diaphragm case. 
The 360-deg swivel feature enables 
the regulator to vent downward so that 











@ @ Look to COOK for Better Rings! 


Cook rings save $18 per day 
on one 2400-hp Diesel engine 


power-stealing blow-by. Also, Cook rings are ten 


HEN a switch was made to Cook Piston 
Rings, Key West Electric's No. 12 Diesel 
showed a saving of $41,670, for 55,542 operating 


hours — an average saving of $18 per day! 


There are good, built-into-the-ring reasons why 
a switch to Cook almost inevitably leads to more 
efficient performance, more dollar savings. Cook 
rings are re-turned as a final manufacturing 
process .. . they're light-tight, conform perfectly 
to the cylinder wall. This prevents scuffing and 


sioned by a unique, gentle “squeezing” process, Re 


sult: constant, uniform tension that never wears out 


Get all the facts on this $41,670 saving. 


Get complete operating data showing exactly how 
Cook piston rings compared dollar-for-dollar with 
“X” brand rings. Write for the Key West Electric 
Story, C. Lee Cook Company, 996 South 8th Street, 
Louisville 3, Kentucky. 


COMPANY 
Rings and Packings Since 1888 
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At Weyerhaeuser Timber Company, switchgear control 
batteries in Everett, Wash., sulphite mill are C & D PlastiCol® 


KA. 


the batteries built for control 


and to lost 25 years 


... they’re cD > PLASTICAL: d 


Not just “batteries! These are 


engineered C & D PlastiCal® (lead 
calcium)control batteries — batteries 
specifically designed for switchgear, 
control, and auxiliary power service 

batteries built to deliver high, 
steady output with only minimum 
maintenance for the next quarter 
century! 

Weyerhaeuser Timber Co., big 


suppliers of woodpulp to the paper 
and allied industries, wanted more 
than just batteries. Their choice: 
C & D PlastiCal® —the control bat- 
teries with the “more battery for 
the money advantages.” 

See why 

For details, send for Bulletin CP-536 
Find out about the battery of 
tomorrow today! 


BATTERIES, INC. 


no condensate can collect in — or rain 
enter — the vent on outside sets. This 
“umbrella” feature also serves to mini- 
mize ibility of the vent freezing 
over. Bronze bushing and valve stem 
are incorporated to eliminate corrosion 
and possibility of galling. Meter and 
Valve Div., Rockwell Mfg. Co. 


25—RACEWAY SYSTEM is in- 

stalled flush with floor 
Primarily for modernizing existing build- 
ings, Flushduct is installed by trenching 
the existing floor so the ducts can be 
flush with the surface of the floor. Top 


surface materials are then laid directly 
over the duct system. Like company’s 
standard Nepcoduct, the ducts come in 
10-ft lengths with outlets spaced every 
24 in. and each outlet closed with a brass 
cover plate. Flushduct is available in 
single-, two-, or three-duct systems; the 
latter two are welded together. Gen- 
erally, standard Nepcoduct elbows and 
fittings comprise system components. 
National Electric Products Corp. 


26—COMPACT SWITCH for use 
in limited access areas 


Here’s a switch that can be installed in 
hard to reach areas and actuated by 
screwdriver. Designated the 1RAI, this 
compact switch is reported especially 
Soule for use in out-of-the-way places 
or where a switch needs to be operated 
only occasionally, such as when testing 
circuits. It can be installed deep inside 
equipment and operated by inserting a 
long screwdriver through an access hole. 
The switch is a subminiature single-pole 
double-throw assembly. It has a slotted 
actuator head, with 90 deg-rotation 
that shows switch position. Its bushing 
permits one-hole mounting in panels up 
to 3/32-in. thick. Manufacturer states 
that this switch is UL listed for 5 amp, 
125 or 250 v a-c, or 3 amp inductive at 
30 v d-c. Micro Switch, Div., Minne- 
apolis-Honeywell Regulator Co. 





Reader Service Cards on pages 
131-132 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











rf 


Sales and service offices in principal cities from coast to coast 


of Conshohocken, a. 


Since 1906 
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27 —UP-FLOW VENT protects un- 

derground storage tanks 
The No. 45 Up-Flow Air Vent is de- 
signed to eliminate dangers of accumu- 
lating vapors in under-ground storage 
tanks by permitting the vapor to escape 
easily in an upward direction. According 
to manufacturer, the oversize area of 
the No. 45 Air Vent lets vapors escape 


WER ENGINEERING 





Reduce Boiler Feed 
Pump Maintenance 
With a Layout 
Like This... 
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Yo BOILER FEED PUMP SEAL 


You get 4-way job-engineered performance: 


You get cost savings in four ways: 
. Replacement costs and “down time’”’ are re- 
duced. Service life is much longer than with 
other sealing methods. 


. Maintenance expenses are reduced. Once 
installed, the seal needs no further attention. 
Costly replacement of expensive sleeves is 
eliminated. 

. Long seal life—special closed circulating sys- 
tem provides cooling water in sealing chamber 
for best seal performance. 


. There is no leakage. Loss of valuable feed water 
is eliminated. 


i. 


“John Crane’’ engineers the seal to your opera- 
tion. This includes adaption to your pump de- 
sign and piping arrangement. 

. You are furnished with carefully drawn up 
plans. All necessary recommendations are sup- 
plied. Heat exchanger size is specified. 


3. Package design provides easy installation and 


removal of seal without major pump disman- 
tling—can be installed as readily in existing 
equipment as in new pumps. 

. “John Crane’s’”’ world-wide service organiza- 
tion and experienced engineering staff stand 
behind your installation. 


Now is the time to investigate this new boiler feed pump seal. Write for new illustrated technical bulletin. 


Crane Packing Co., 6429 Oakton St., Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Lid., Hamilton, Ont 


oO 9) SI maf 


MECHANICAL PACKINGS 


SHAFT SEALS 


TEFLON PRODUCTS LAPPING MACHINES 


For more dota circle 540 on Post Card 














L Is | rapidly without any restriction to flow, 
e Ma eri . | even under “‘tight-fill” service practice. 
a n | Simple three-piece construction includes 


hood, screen and body, assembled with 
$ single center screw. With the exception 
| of the removable brass screen, all parts 
red £ 


are made of aluminum. The design fea- 
tures a three-spout “cone-shaped” hood 
which provides an escape route for drain 
water. The vent comes in 1 !4- and 2-in. 


Lower Heat Conductivity sizes. Universal Valve Co. 


Strength and Durability | ae 5 bv tangueth pe 


v Resis P For use on 4.16-kv distribution systems, 
tance to Moisture the Type 50-DHHS is announced as a 


= 


600-amp breaker with an interrupting 

capacity of 30,000 amp (40,000 mo- 

mentary), which can be applied where 

R&I INSULATING BLOCK conventional 150-mva_ circuit breakers 
are now used. The fast interrupting time 

High in structural strength, low in is expected to effect considerable reduc- 
: oes tion in wire damage in clearing faults on 
therma! conductivity, R & I Insulat- overhead lines. Moving parts are made 
ing Block lasts longer; light, firm, of lightweight, high-strength materials, 
easy to cut or saw and install; is un- it is noted, and roller bearings are used 
affected by steam or water; resists to reduce friction. According to com- 


vibration, compression, abrasion and pany, these mechanical refinements com- 
bined with a high-speed trip device, 


impect. t , permit a contact parting time of only 
Two types: 12 Block for servece ; cycle after energizing the trip coil. 
to 1200°F. #18 Block for service to Closing current for the new breaker is 
1800°F. approximately 90 amp and the trip 
current is 25 amp, it is noted, and stand- 

ard overcurrent relays or high-speed 

relays can be used to trip the breaker. 


R&I MINERAL FIBER BLANKETS §=— Westinghouse Electric Corp 


Laminated for greater insulating effi. 
ciency, density and strength for use to 29—TURBO-ALTERNATOR is 
“a @ : oar 
900°F. Strong and durable; maintain single-unit 60-cycle model 
full body and thickness under all nor- ' ne 
1 : liti Availabl ith Sixty-cycle alternating current can be 
mas services concuions. valla He wit produced for regular or stand-by re 
various reinforcing metal fabrics and quirements by this turbo-alternator 
lath in standard and special sizes in combining mechanical drive turbine, 
any blanket thickness from 1” to 6”. 


| 
STIC-TITE PLASTIC INSULATION 4's 


The best all-white, all-purpose plastic insulation for 
easy application directly over metal surfaces, or over 
insulating block or blankets. Sticks tight permanently 
even under severe vibration or abrasion. 
Stie-Tite dries with practically no shrinkage. Has high- generator, exciter and voltage regulator 
. . - : : in a single unit, it is announced. For 
est insulating efficiency of all insulating cements up to she ; “ff > eo os 
— , “ tie places where utility failure might prove 
1800°F. Economical—100 lbs. cover 45 sq. ft., 1” thick. disastrous, or for installations where 
Can be removed, crushed, mixed with water and reused. utility service is not available, this unit 
For one-coat plastic finish insulation—use Super Fin- is designed to provide a constant voltage 
ish Stic-Tite, a finely ground, pure white, high quality that keeps lights bright and motors at 
cement. Finishes smooth; no roughing coat needed. peak peg eg 2 ee 
, 3.75- to 25-kva capacities, s . ro 
160 Ihe. covers about 80 oq. ft. 14" thick. phase, and 120 208 240 or 480 v. The 
unit can be furnished drip-proof, splash 
proof and explosion-resistant. The Pyle- 
National Co 


30— TRAP discharges condensate 

To help you, this new R & I bulletin on R & I from compressed air and gas 
Insulating Materials provides complete data on System-power action is featured by 
properties, thermal and physical characteristics, : the Mag-Pneu-Power Trap, which dis 
and how and where to use data. W rite for a copy charges condensate from compressed air 
today. or gas lines by a combination of mag 
netic, pneumatic and automatic action. 

As the condensate in the trap rises, the 

float does not rise, company explains, 

but is held in place by the magnet on 

REFRACTORY BONDING AND CASTABLE CEMENTS the pivot arm. When the force build-up 

of the condensate working on the float 


INSULATING BLOCK, BLANKETS AND CEMENTS overcomes the magnetic attraction, the 
float “‘snaps’’ open the pilot valve. /ir 


130 WALL STREET « NEW YORK 5, N. Y. enters the pilot valve, flows down the 
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ALLIS-CHALMERS 


ON THE JOB 


Reporter finds solution 
to wide range of 


water problems 


@Raw water is seldom suitable to meet specific requirements of the 
job. It usually needs some type of conditioning — best determined by a 
specialist. Here are typical examples of Allis-Chalmers water condition- 
ing experience, equipment and chemicals in use. 


Saved $22,000 First Year 


Kansas—A chemical company plagued 
by high steam costs. Their boiler make- 
up water contained a high solids concen 
tration, requiring a high blowdown rate 


After careful analysis of their prob 
lems, an Allis-Chalmers water condi 
tioning engineer recommended Allis 
Chalmers Anti-Foam. Use of this chem 
ical resulted in increasing the solids 
concentration of the boiler water with 
out carry-over. This, in turn, reduced 
the percentage of blowdown required 


Using A-C Anti-Foam, the company 
conservatively estimated first year sav 
ings of $22,000 in heat, water and 
chemicals. 


” ” . 


Replacement of Condensate 
Return Lines Reduced to 
Practically Zero 


Wisconsin— Here in one of the largest 
malt producing mills, several million 
pounds of steam are used daily for 
drying malt 


A special crew used to work all day 
every day doing nothing but replacing 
corroded condensate return lines. This 
of course, was extremely costly 


Seven years ago, Allis-Chalmers wa 
ter conditioning engineers were called 
in. Use of Allis-Chalmers No. 160 return 
line corrosion inhibitor was suggested 


Piping failures were reduced to the 
point where they only occur occasion 
ally, and the maintenance crew has 
been assigned to other duties 


The Customer Is 
Always Right... Well, 
Most of the Time 


East Coast — This plant had been us 
ing internal treatment of its boiler 
water. Chemical costs seemed excessive 
to management. After analyzing their 
own situation, they requested bids on 
a deionizer for treating makeup 

Instead of merely submitting a bid on 
the equipment specified, Allis-Chalmers 
engineers analyzed the water and the 
plant problem. This analysis showed 
that plant needs were such that a de 
ionizer wasn't needed 

All that was needed was a de-alkalizer 
Result: a savings of thousands of dollars 


The Case of the Dirty 
Dishes ... or Don't Blame 


the Poor Dishwasher 


Midwest — A harried plant cafeteria 
manager placed a frantic call to Allis 
Chalmers water conditioning experts 
Something was wrong. Glasses were 
spotty and plates had to be individually 
wiped off before they could be used 
The grumbles were growing in the din 
ing room costs rising in the kitchen 
His brand new $30,000 dishwasher 
wasn't getting the dishes clean, and the 
supplier of the dishwashing machine 
said the trouble was caused by the water 

The only trouble with that theory 
was that he had just installed a water 
softener the year before. The Ailis 
Chalmers water conditioning engineer 
examined the dishes coming out of the 
water and then asked to see the water 


softener. The problem was obviously 
hard water. The unit seemed to be in 
good working order and the tag indi 
cated the softener had been recharged 
the previous day 

The maintenance man was called 
and asked to recharge the softener while 
an A-C engineer stood by. He went 
through all the steps—all but one, that 
is. He failed to close the bypass valve 
above the softener and practically none 
of the water went through the softener 
It was then learned the operator was 
new and had not been properly trained 

Needless to say, the maintenance 
man is now an expert at operating the 
system, and everyone is pleased with 
the sparkling dishes 

Moral: A-C engineer's service covers 
the water front 


Expert Saves Steam for 
Drop Forge User 


North Central — An Allis-Chalmers 
water conditioning engineer was called 
in by a manufacturer to supply water 
conditioning for makeup water. In check 
ing the plant, here's what he found 

A large number of steam-operated 
drop forges are used by this company 
The steam picked up oil from the pis 
tons of the forge and was too contami 
nated for further use. It was dumped 
to waste 

He recommended installation of con 
removal filters. This was 
done and today practically all condens 
ate is recovered. Makeup and water 
conditioning requirements are greatly 
reduced 


densate oil 


Problems Solved 
For an answer to your industrial water 
problem, call the A-C office nearest you 
or write Allis-Chalmers, Power Equip 
ment Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 


WATER CONDITIONING «+ 


CHEMICALS, EQUIPMENT, SERVICE © FOR 
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stem, and up under the piston, forcing 
piston assembly upward. As this occurs, 
it opens the main discharge valve. Con- 
OU ave ’ densate is forced into this valve by the 
j system pressure, and out into the dis- 


charge outlet. 


When sufficient condensate has been 
0 ft Pe discharged, the float drops and the mag- 
ee , netic attraction to the float arm causes 


the snap closing of the pilot valve. 


] 7 o F When the pilot valve snaps shut, the air 

rom 9 0 supply to the piston is cut off. Air in the 
bd ® : piston chamber bleeds through a minute 

* orifice, the piston returns to its original 

) Ap. a position, closing the main discharge 

OU can C ean ‘ ‘ J valve. The piston mechanism is sealed 
y : be off from the condensate to prevent dam- 
P age or clogging. Pressure range of the 

trap is from 10 to 200 psig. Details are 


g cf 
Oe | 4 in Bulletin 501. Hankinson Corp. 


31—RACEWAY facilitates wiring 

with solderiess connectors 
Improved Panel Chanel Raceways have 
been developed to permit quick wiring 
of electrical and electronic equipment 
with pre-cut wires already equipped with 
solderless connectors. According to man- 
ufacturer, Panel Chanel Raceways elim- 
inate wire bundling and lacing, reduce 


work and copper loss in any wire group- 

ing operation. The new design provides 

slots, instead of holes. ‘ires with 

a terminals can be readily passed through 

the slots, it is noted, yet there is no 

sacrifice in structural strength of race- 

way. Arrangement of wire slots permits 

Rotojet Tube Cleaners, wiring to leave Panel Chanel on same 

diven by ole, seem plane as destination terminal. Panel 

, “ Chanel has phenolic construction claimed 

roe aiiieds- anes not affected by normal high tempera- 

b 4 ea tures encountered in control panels, 

. a 12 1D, = Sizes from 1 by 1 in. to 4 by 4 in. are 

2% 1.D. Send available. Bulletin S-301 gives data 
us your problem. Stahlin Brothers, Inc 


32—HIGH-VOLTAGE STARTER 

incorporates contactor 
In these NEMA Class E-1 high-voltage 
air-break starters, a contactor has re- 
placed current-limiting fuses to provide 
interrupting capacity. According to 
company, when the need for increased 
interrupting capacity arises, the starter 
may be easily and inexpensively con- 
verted to give maximum interrupting 
capacity of 150 mva at 2300 v, 250 mva 
at 4000 or 4600 v. The line can be ap- 
plied in any plant where a high-voltage 
starter is needed and available power 
supply is limited to 50 mva or less. For 
use on utilization voltages of 2300 to 
4600 v, starter incorporates the best 
features of company’s Limitamp con- 
trollers. It is entirely front-connected, 


requires a minimum amount of floor 
ELLIOTT COMPANY - Oe) DIVISION space (30 in. deep by 38 in. wide by 90 
in. high), has a roll-out contactor, gang- 
Tube Cleaner Specialists Since 1910 | operated disconnect switch, maximum 
rating of approximately 3000 hp at 4600 
147 Sussex Avenue, Newark, N. J. v. General Electric Co. 
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flexibility and 





overload capacity of a Foster Wheeler 











Cutaway drawing of FW Packaged Steam Generator of 
the type shown installed above at a large New England 
chemical plant. Except for the firing front, the entire 
unit is located out of doors. The performance tests 
mentioned here were made in December, under typi- 
cal New England weather conditions. 


45,000 Ib/hr 
PACKAGED 
STEAM 
GENERATOR 


Ee 


OSTER WHEELER engineers have conducted extensive 
performance tests on a 45,000 lb/hr oil-fired Packaged 
Steam Generator installed at a large New England chemical 


plant. 

During a 30-day period, the unit was operated at 42,500 
Ib hr on a 24-hour basis, delivering over 1,000,000 Ib of 
steam per day. It was also operated at 46,500 lb/hr over 
an & hr period, 

Efficiency at design load of 45,000 lb/hr exceeded con- 
tract requirements of 83.2%. During performanc e teats 
the boiler was operated in excess of 51,000 lb/hr at en 
efliciency of 82%. 

Although purchased as a base load unit, tests were also 
conducted to determine its flexibility. Rapid load swings 
from 10,000 to 51,000 lb/hr were set up while on auto- 
matic control. The boiler was able to swing from one ex- 
treme to the other in considerably less than 60 seconds. 

This very satisfactory performance stems from the con- 
servative FW design and generous water storage capacity 
which are important features of the entire standard line. 
Available in rated capacities from 10,000 to 50,000 lb/hr, 
with wide choice of burners and controls. For complete 
information, send for Bulletin No. PG-55-3. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N-Y. 


FOSTER \]/ WHEELER 


NEW YORK * LONDON 


° PARIS © ST. CATHARINI ONT, 
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¥,” No. 60 or 120 %" No. 61 of 121 


all of these 
steam traps 
are impulse! ap 


Take your choice! There is a Yarway Impulse Steam Trap 
for practically every trapping requirement in your plant. 

Revolutionary when introduced 20 years ago, the Yarway Impulse 2” No. 67 or 127 
principle has been proved by more than a million in service everywhere, 
is still gaining new friends every day. 

SERIES 60—for normal sleam trap requirements; pressures to Y%” No. 20-A 
400 psi, temperatures to 450° F. Stainless steel body and working 
parts. Six sizes, 44" to 2”. 

NO. 20-A—available in 14” size only— similar to 14” #60, but 
with low capacity —designed especially for light condensate loads, 

SERIES 120—same as Series 60 but for higher pressures and 
temperatures (600 psi, 750° F). Featuring all-stainless steel 
construction. Six sizes, 4"’ to 2”. 

SERIES 40—for heavy condensate loads requiring high capacity traps. 
Sizes 14" to %" in stock, larger sizes (114’’, 2’’, 2'4’’) available. 

INTEGRAL STRAINER TRAPS—for marine use and for high pressure 
trapping service in steam power plants with pressures up to 2500 psi. 
Six sizes, 14’ to 2”; flanged and socket-welding ends. 

All Yarway Impulse Steam Traps are available through 
270 convenient local Industrial Distributors. For descriptive 
bulletin on any type of Impulse Trap, write. . 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


1” No. 63 or 123 





¥%4”’ No. 40 


%" No. 41 


Socket-weld Integral-strainer 
impulse Trap—”’ to 2” 


Flanged Integral-strainer 
impulse Trap—%” to 2” 


IMPULSE STEAM TRAPS 


The Impulse that revolutionized steam trapping 20 years ago 


For more data circle 545 on Post Card 
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Fig. | (Left). Assembly of the Bureau of Mines corrosion tester. Fig. 2 (Right). 
Component parts of tester: 6 rings, each 2 in. long, go in the 3-in. center nipple 


Fig. 3. Characteristic corrosion patterns shown by rings exposed in tester as 
shown in Figs. | and 2: A—pitting; B—channeling; C—non-concentric thinning 


This Tester Shows Condensate 
Corrosion Patterns 


REA HEATING plants operated 
[ by Federal agencies throughout 
the country frequently have several 
miles of condensate-return piping. In 
some instances serious corrosion has 
caused expensive losses of valves and 
piping. One of the defense agencies 
evaluated its maintenance costs from 
questionnaires and estimated that 
over $2,500,000 was spent during the 
first six months of 1955 for replacing 
and repairing such systems in its 
installations in the United States. 

Treatment with neutralizing amines 
was found to be a satisfactory method 
of controlling corrosion arising from 
high carbonic acid concentrations in 
steam condensate, and other methods 
were also developed using different 
chemicals. However, all these meth- 
ods were quite expensive, and to use 
them at all plants, whether or not 
corrosion were present, would be 
very costly. 

Basing recommendations for treat- 
ment on local reports of trouble was 
also unsatisfactory, because some op- 
erators call attention to replacement 
of individual nipples in a system, 
while others regard severe corrosion 
as normal. Furthermore, when treat- 
ment is begun after maintenance 
costs have become high, the system 
will usually be seriously deteriorated 
before corrosion is controlled. 

Thus some kind of screening test 
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was needed to determine in which 
plants chemical treatment would be 
justifiable economically. In ASME 
Paper 56-A-179, A. A. Berk, chief of 
the Industrial Water Laboratory of 
the U. S. Bureau of Mines, describes 
the simple and efficient condensate- 
corrosion tester they developed for 
this purpose, 

The tester consists of six rings or 
shells fitted into a specially machined 
pipe nipple, which is then installed in 
the return-line under test. Average 
weight loss of the rings during the 
exposure of the tester is evaluated in 
terms of an average corrosion index; 
the resistance of the tester surface to 
acid spot tests provides a measure of 
the effectiveness of the corrosion 
products toward stifling further cor- 
rosion and the surface of the cleaned 
rings shows the corrosion pattern, 
indicating the factors responsible for 
the corrosion. 

Figures 1 and 2 show views of the 
tester, and Fig. 3 shows three charac- 
teristic corrosion patterns: pitting, 
channeling, and non-concentric thin- 
ning. 

The advantage of this tester over 
other types using test pieces in the 
center of the pipe is that the rings are 
subject to the same corrosive effect 
as the pipe itself, whereas with test 
pieces in the center of the pipe, flow 
and corrosion conditions at the cen- 


ter might be different from those at 
the pipe surface. Also, if corrosion is 
heavier at one particular’ point 
around the circumference of the pipe, 
the rings will show it, whereas the 
test pieces in the center of the flow 
may not, 

When the tester evaluation shows 
a corrosion problem, the operating 
practices at the plant are reviewed. 
Frequently, control is effected through 
decreasing the carbonate content of 
the feedwater. For example, it is 
often possible to reduce losses of 
steam and condensate, In other in- 
stances internal boiler-water treat- 
ment with soda ash has been replaced 
by sodium hydroxide, Chemical treat 
ment is prescribed only when it is 
justifiable economically, 

The tester has proved especially 
valuable for following the improve- 
ments resulting from changes in op- 
erating practices and, more espe- 
cially, for determining the extent to 
which chemical treatment solves the 
corrosion problem. 

More than 1000 testers have been 
issued to Federal heating plants, and 
several hundred have been returned 
for evaluation of the test results. 
Much has been learned about im- 
proving corrosion control practices, 
and the tester has been found to be a 
useful tool for an extensive survey at 
moderate cost. 





Fig. | 


When fire is out, the injured treated, how do you determine, beyond reasonable doubt, what caused this tragedy? 


How To Investigate a Casualty 


By ROBERT H. EMERICK * 


\\ HENEVER A TURBINE flies 
apart, or a corner of the plant 
burns down, or somebody falls into a 
tank of chemicals, people in authority 
always begin asking “How come? 
and *“‘Why?” 

As engineers, we 
find appointed to 
gate a casualty, and to produce an 
wers to the questions How well we 
reach conclusions that are supported 
by facts beyond a reasonable doubt, 
determines whether we win credit by 
our investigation, or something less 


later 
investi 


sooner or 


ourselves 


desirable 

Technique of investigation consists 
of three phases establishing facts, 
questioning witness, and developing 
a conclusion. The successful applica- 
tion of this technique requires all the 
thought we can give it. For example, 
on being appointed as an investiga- 
tor, our natural urge is to interview 
witnesses first, but this is properly 
the second step. Our first step is to 
establish facts, all the pertinent facts 
we can, for on these facts we must 
build our conclusion; neither the 


words of experts nor the declarations 
of witnesses are worth a hoot if they 
are contrary to the facts. 

To illustrate how facts are estab- 
lished, suppose we examine the Case 
of the Exploding Refrigerator. This 
refrigerator was a large, walk-in unit 
with an inner freeze room and an 
outer chill room, and it had the bad 
luck to be exposed, on one side, to 
some extreme heat from a nearby 
fire. Then, ten hours after the fire had 
been extinguished, and while men 
were going in and out of the refrig- 
erator, unloading meat, an explosion 
originated in the freeze compartment 
which, blowing out through the chill 
room, killed five men. 

An investigating board of three, 
assigned to explain ‘How come” and 
“Why,” visited the refrigerator and 
the contiguous area, and set down 
these observed facts: 

1. Unidentified gas was known to have been 
present in the area for several hours prior to the 
explosion; 

2. refrigerant was Freon 12, which is non- 
explosive and non-flammable at any temperature; 

3. refrigerant compressors were in fire zone 
and copper tubing hod melted; there was no 
Freon in the system anywhere; 


4. to explode, the gas required ignition, but 
there was no obvious source of ignition in the 
freeze room where the full force of the explosion 
developed; 

5. flood lights had been provided outside the 
refrigerator, using 500-watt lamps, and these 
lights were still burning after the casualty; 

6. there was no evidence of electric short cir- 
cuits, burned matches, cigarettes, or tobacco in the 
area; 

7. explosive character of the atmosphere in 
refrigerator continued to build up after the 
casualty, and two days later showed 100 per cent 
explosibility on the explo simeter 

In the circumstances, neither in- 
vestigators nor anyone else cared to 
spend much time in the refrigerator, 
but the source and nature of the gas 
had to be discovered before the in- 
vestigation could continue. Eventu- 
ally a hot area was observed on the 
outside wall of the refrigerator; when 
drilled into, a block of smoldering in- 
sulation, mixed with tar, was dis- 
covered. A shot of water stopped the 
gas production, and by laboratory 
experiment, the investigators identi- 
fied the gas as a mixture of carbon 
monoxide, water vapor, hydrogen, 
and various hydrocarbons. 
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These facts explained how the 
deadly gas came to be formed within 
the walls of the refrigerator, but 
nothing positive could be developed 
concerning why it became ignited. 
One possibility lay in the discovery, 
shortly after the explosion, of charred 
cork insulation on two lines of refrig- 
erant piping hidden behind a protec- 
tive barrier of wood. The insulation 
was still hot, but not actually burn- 
ing; consequently, it could not be 
established as fact that a spark in 
this charred cork had touched off the 
blast. Reasonable doubt was rein- 
forced by the position of the insula- 
tion, for it was on the outside wall of 
the refrigerator, although not far 
from the door. 


Questioning Witnesses 

The second phase of this investiga- 
tion, questioning the witnesses, dem- 
onstrates effectively the art of sifting 
the true from the false. Questions are 
best when shaped to draw a yes or no 
answer, since this sort of reply can be 
measured against the facts already 
established. Here is how it was done 
with Witness A. 

Q: Where were you and what were you do- 
ing at the moment of the explosion? 

A: | was about 30 ft from the door to the chill 
room, and just turning to leave the area, when | 
saw a man light o cigarette. 

(Note: The witness tossed in the 


cigarette lighting action, because it had 





AFTER 











Fig. 2. After this oil tank collapsed 
under initial water test, opinion was 
divided. Engineers had to dig up facts 
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been in his mind for some days as a 
cause of the explosion) 

Q: Can you identify the man who, you say, 
lighted a cigarette? 

A: No. 

Q: How far from you was he? 

A: About ten feet. 

Q: Did you see him take out a cigarette, or 
strike a match? 

A: Well, no. 

Q: Then how do you know he was lighting a 
cigarette? 

A: | guess it's becouse when | saw the little 
flame, it was high, right up around his hat brim 

Q: Did you ever before see a man light a 
cigarette at, or above his hat brim? 

A: No. 

Q: Are you still sure you saw a man light a 
cigarette? 

A: Well, no. Everything happened so fast. It's 
hard to be sure. 

All other witnesses failed to recall 
any smoking prior to the casualty, 
consequently the testimony was in 
accordance with facts, namely that 
no tobacco, stubs, or matches could 
be found. 

Again, another witness said: 

“T saw a blue flame. It was running 
along the rubber-covered cable to the 
flood lights. It almost went over my 
feet.”’ 

Q: Did the flame seem to be attached to the 
cable? 

A: No. Sometimes it was up in the air, three or 
four ft above the cable. | saw it only for a minute, 
then there was a big bang 

Q: You believe the bive flame ignited the gas? 

A: Well, | think it could hove. 

No facts could be found that sup- 
ported this testimony. The rubber- 
covered cable was sound and almost 
new. An electric potential of 125 \ 
could hardly support a corona, and 
no breaks appeared in the insulation. 

Actually, the propagation of flame 
in an explosion is instantaneous so 
far as the human eye is concerned, 
and these witnesses caught in the 
middle of it, simply recalled different 
after-images on their retinas. To one 
it was the flare of a match, to the 
other a traveling stream of blue 
flame. To the investigators these 
variances from the facts confirmed 
the facts. 

The case of the exploding refrig 
erator was closed with the conclusion 
that: 

“The source of ignition cannot be 
determined from the facts available, 
beyond a reasonable doubt.” 

The importance of this phrase, 
beyond a reasonable doubt, cannot 
be over-emphasized. Investigations 
should be undertaken primarily as 
fact-establishing assignments, and if 
the facts indicate that some unlucky 
person is to blame, proceedings 
against him will lean heavily on the 
investigators’ conclusions, and these 
conclusions certainly will discredit 
the investigators if they are shown 
to be open to doubt. If we can’t offer 
our findings beyond a_ reasonable 
doubt, we should say so. 

At times, engineers may be asked 
to investigate casualties for which 
they are not completely qualified. 
For example, no sensible electrical 
engineer should undertake to explain 
the failure in service of high pressure 


steam boiler tubes, and he should de- 
cline the appointment. This respon- 
sibility rests with the appointee 
rather than with the appointer, for 
the latter is quite likely to consider 
an engineer an engineer, and to pro- 
ceed accordingly. 

Danger to an uncertain investiga- 
tor’s reputation is particularly great 
in important cases that get into court, 
For example, consider the Case of the 
Collapsing Oil Tank. This tank was 
a large new unit in a tank farm, and 
was under water test immediately 
before being placed in service. The 
test had been going on for perhaps 
18 hours when a tank gager on top of 
the tank observed it to be settling 
slowly on one side. This is not un- 
usual in a new tank, and the gager 
descended to the ground, and waited 
there for it to stabilize. However, the 
tilting continued, then began to ac- 
celerate, connecting piping pulled 
loose, and in a few moments the tank 
collapsed utterly, 

The investigator uncovered these 
facts: 

1; The tank foundation was formed of a sof 
muck; 

2: heavy rain during the night caused the tank 
bottom to stand in water for several hours; 

3: hole approximately |2-ft deep developed 
under the side of the tank where settling first 
began 

4: first, or bottom course of sidewall pulled free 
from the bottom plates to which it was welded, 

5: The tank was a total loss except as scrap. 


Explosion Theory Ruled Out 

The investigating engineer re- 
ported that the collapse of the tank 
was caused, beyond a _ reasonable 
doubt, by the failure of an inade- 
quate foundation, This report was 
completely unsatisfactory to the con- 
tractor and to the owner, for it left 
them with responsibility of poor soil 
preparation. They endeavored to 
blame the failure on an explosion of 
the tank, the explosion resulting from 
an assumed water hammer that de- 
veloped when the stop valve on the 
water line was closed 

This was not a difficult theory to 
disprove by the investigating en- 
gineer in this case, but there have 
been some court decisions which, by 
rather thin reasoning, have consid 
ered casualties to result from explo- 
sions. For instance, in a recent court 
case, the collapse of an old building 
was explained by the falling in of the 
roof, thereby compressing the air 
within the structure and causing the 
walls to burst from the air pressure. 

Importance of establishing an ex- 
plosion as the cause of a casualty is 
that many insurance policies are 
written to cover loss by explosion; 
this was so in the case of the collaps 
ing oil tank, and the contractor and 
owner hoped to collect accordingly. 

In important cases, where his find 
ings may not be the end of the assign- 
ment, the investigator should con 
sider all possible theories, and com- 
pare them with the observed facts. 
Forethought of this kind can save 


some extremely embarrassing mo- 
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ments later on in the investigation. 

Sooner or later, a casualty investi- 
gator meets people who, to protect 
themselves or their friends, tell only 
a part of what they know. We sus- 
pect this when a witness, who is in- 
timately involved, can offer no ex- 
planation of what happened, and we 
feel sure of it also when there is a 
missing link in the chain of facts. 

Best technique in these cases is 
simply to drop these witnesses, and 
go beyond them, sometimes to appar- 
ently remote areas, for light on the 
missing information. Here, in the 
Case of the Burned-out Thrust Bear- 
ing, we can see how this technique 
was applied successfully 

Bearing concerned was on a de 
stroyer, it had been overhauled in a 
Naval shipyard, and had burned out 
almost at once on the ship’s trial run. 
Yard personnel responsible for the 
were aboard at the time; 
no explanation for what 


overhaul 
they had 
happened 

“Everything seemed to be working 
fine,”” they said, “It’s just one of 
those things.” 

The investigator, knowing that a 
bearing does not burn out when prop 
erly fitted and lubricated, went over 
the oiling system inch by inch. It was 
perfect, What then, caused an inter 
ruption of the oil supply? No-one 
knew, no-one could guess 


The Value of Conversation 
The investigator began to walk 
around through the ship’s engineer 
ing spaces and casually ask some 
questions For example: 
Everything run all right? 
fied with the yard’s work?’ 
Replie were aflirma 


tive. Then a 


Satis 


consistently 
machinist’s mate said: 
You know, I had a funny thing 
happen during that trial run. My 
lube pump No, 2 wouldn’t build up 
pressure for maybe 15 min., then all 
sudden, I had all the oil I 
wanted,”’ 
Find 
pump?” 
Not a 
niece - 
The investigating engineer traced 
down the piping connected to Lube 
Oil Pump No. 2; it supplied oil to the 
shaft on which the thrust bearing had 
burned out, The investigator next 
reasoned that a no-pressure condition 
on the pump indicated an open-end 
pipe or open valve, somewhere on the 
system. He examined the bilges for 
oil. There was none 
Next he began asking the engine 
room ratings 
Any of you install a piece of pipe, 
or valve, or fitting, during the trial 
run’? Anywhere?” 
Nobody had, but one sailor am 
plified his no 
“T saw some yard men take out a 
piece of piping 
“Can you show me 
took it out?” 
The sailor pointed out a pair of 
plugged tees, about two ft apart, one 
in the supply and one in the return 


ol a 


anything wrong with the 


thing Been pertect ever 


where they 


Fig. 3. Diesel engine failed after 10 months in service. Search for the cause dis- 
closed these cracks in bed frame. Maker assumed liability for faulty casting 


piping of the shaft lubrication sys- 
tem. 

“T think it was a by-pass of some 
kind,” he said. 

That excised by-pass was the in- 
vestigator’s missing link of fact, for it 
explained why the thrust bearing was 
cheated of lubrication, why the oil 
pump could not build up back pres- 
sure, and why the line bearings along 
the shaft had ample oil. 

Report on this case stated that: 

“The thrust bearing burned out 
beyond a reasonable doubt, because 
some person, or persons, unknown, 
inadvertently installed a crossover 
pipe that short-circuited the lubricat- 
ing oil normally intended for the 
thrust bearing. This crossover was 
taken out too late to save the bear- 
ing.” 

Solving a problem in this way is 
successful chiefly because everybody 
can't cover up everything. 


Three Heads Better than One 

Most of our investigations are con- 
ducted as one-man projects. When 
the investigator is acknowledged to 
be competent in his engineering field, 
and the investigation is within this 
field, such a policy is quite satisfac- 
tory. However in important cases, 
where loss of life is involved or a 
considerable indemnity is at stake, 
as in insurance coverage and manu- 
facturer’s responsibility, the investi- 
gative body is most effective if it is 
formed of three persons. 

The advantages of the multi-mem 
ber body are these: 

1: The members can toss the prob- 
lems and questions back and forth 
freely, and in this way, unanticipated 
lines of investigation sometimes pre- 
sent themselves; 

2: findings by a group sometimes 


are thought to be more representative 
of the actual conditions than are the 
findings of an individual; 

3: there is less chance of error in 
forming the conclusions, and; 

4: competence of a group is less 
likely to be later challenged than is 
competence of an individual. This 
can be an important point in court 
cases, 


Open Mind Essential 


In forming a multi-member board, 
one member must be designated as the 
senior member; his will be the respon- 
sibility for planning the investiga- 
tion, and for conducting it with dig- 
nity and an open mind. Incidentally, 
any person who cannot undertake an 
investigation with an open mind 
should disqualify himself immedi- 
ately. Keeping the eyes open for all 
facts in a case is not possible other- 
wise, 

Having completed our investiga- 
tion, with all facts assembled and our 
conclusions reached, we must set it all 
down on paper to make it part of the 
archives. A form suggested for this 
report consists of four sections as 
follows: 

Section I: Presents a narrative of 
the casualty, identifying time and 
place, and indicating general nature 
of the happening; that is, whether it 
was fire, explosion, a physical failure, 
a collapse, etc. As a guide to the in- 
formation submitted in this section, 
answer the questions: Where, When 
and What. 

Note: How and W hy are discussed 
in the conclusion. 

Section II: The findings of fact by 
the investigator are enumerated as 
follows: 

a. That (no) persons were killed 
and (none) injured. 
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Fig. 4. Typical case for investigator is shown here. Oil burner blown out of 
Scotch boiler, two men dead—both scalded. Could you decide what happened? 


b. That the (unit) which collapsed, 
exploded, burned, etc.), was of (size- 
capacity) manufactured by (name 
in (year). For piping, give size, work 
ing pressure, and type, valves, fit- 
tings, etc. 

c. The extent of damage consisted 
of (describe 

d. That the weather 
snow, ete.) did (or did not 
to the casualty. 

e. Describe any other established 
conditions at the time which might or 
might not have contributed to the 
occurrence, 

f. Give other pertinent facts which 
are considered in arriving at a con- 
clusion. For example, in the collapse 
of the oil tank previously discussed, 
we might say: “The tank was not 
subjected to water hammer when the 
attendant closed the stop valve in the 
water supply piping, since this valve 
was outside the tank, and between 
the tank and the pump. Any shock 
wave set up by the sudden closing of 
the valve could not progress beyond 
this valve, and in addition, the tank 
top hatches were open to atmosphere, 
allowing liquid level to rise and fall 
freely.” 

Section III: Here present the con- 
clusions as to how and why it all hap- 
pened. As pointed out earlier, great 
care should be taken to make these 
conclusions credible beyond a reason- 
able doubt. They supported 
hy facts. 

In the absence of supporting facts, 
we can express opinions, but it must 
be emphasized that these are opinions 
or possibilities only, and that they 
are not conclusions. For example, in 
the case of the exploding refrigerator, 
possibilities were identified in this 
way: “ignition of the gas might have 
been provided by smouldering insula- 


rains, winds, 
contribute 
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tion outside the refrigerator door, or 
by the hot bulbs of the flood lights, 
by an electrical spark, or by a me 
chanical spark from the nail in some 
one’s shoe striking a piece of metal, 
or by the striking of a match. But 
there is not sufficient evidence to fix 
the blame on any one of these possi- 
bilities beyond a reasonable doubt.” 


Get Facts, Don’t Guess 

As investigators we are paid to dis 
cover facts; anybody can guess 

Section IV: In this section, which 
we may or may not be asked to pre- 
pare, we offer recommendations for 
avoiding a repetition of the casualty 
in the future. These recommenda 
tions can range from material im 
provements, through design improve 
ments, to operating improvements, 
or a combination of all three. 

We can summarize the whole phi 
losophy of an investigation in these 
words: Get the facts, and be sure 
that all conclusions are supported by 
the facts, and nothing but the facts, 
beyond a reasonable doubt. 

Department of Commerce experts 
investigating air casualties have told 
this writer they can determine the 
cause of a plane crack-up beyond a 
reasonable doubt in 95 per cent of 
their cases, even when there are no 
survivors, 

“There are sermons in stones,” 
they say, ‘“‘and engine parts, wing 
fragments, and in the way the earth 
is scored, The problem is to assemble 
all the facts, then the conclusions be 
gin to take their proper forms.”’ 

If we can’t find the facts in 95 per 
cent of our own investigations, per 
haps our fact detecting is a little less 
thorough than it should be. This 
standard is a high one, but worth 
trying for. 


Engineers To Build Own 
Center in Manhattan 


UNITED ENGINEERING Trus- 
tees, Inc., the joint corporate agency 
of the four major national engineer 
ing societies, has signed a contract for 
preliminary architectural plans and 
studies for a new Engineering Center 
in mid-Manhattan, New York City. 
This is the first definite step toward 
construction of what is expected to 
make New York the “engineering 
capital of the world.” 

The architects named are Shreve, 
Lamb and Harmon Associates, de 
signers of the Empire State Building 
and more recently the new Brooklyn 
Supreme Court Building. The an 
nouncement did not indicate any de 
tails as to specific location, cost or 
time of completion. 

The present 16-story quarters, 
known as the Engineering Societies 
Building, house the four Founder So 
cieties, the American Society of Civil 
Engineers, the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers, The American Society of 
Mechanical Engineers and the Amer 
ican Institute of Electrical Engineers 
A fifth prospective Founder Society, 
the American Institute of Chemical 
Engineers, will be included in the 
Center project, At a recent meeting 
at which Mr. Barrett was re-elected 
and the architectural contract grant 
ed, the board of trustees of UE'T ap 
proved the American Institute of 
Chemical Engineers as a member 
This action awaits ratification of the 
other four Societies 

The American Institute of Chemi 
cal Engineers now is located at 25 W 
15th St. Occupants of the Engineer 
ing Societies Building include En 
gineers Joint Council, which is com 
posed of 10 major national engineer 
ing societies, including the five in the 
Founder greap 

It is believed that preliminary 
plans will be completed early this 
year. The inclination toward a mid- 
Manhattan site is due to apprecia- 
tion of accessibility of railroad and 
airline terminals and convention 
hotels. 

Financing is expected to run into 
several million dollars. In addition to 
the contributions of the various 
Founder Societies and their members, 
UET, which has been charged with 
the responsibility of the planning, 
construction and financing of the new 
structure, has received assurances of 
the cooperation of a group of indus 
trialists and educators toward the re 
quired fund. 

This group, headed by Dr. Mervin 
J. Kelly, president of Bell Telephone 
Laboratories, Inc., stated on June &, 
1955, in a letter to UET and its con 
stituent societies, its readiness to 
assist in this direction on the selection 
of a city following a broad and careful 
study of all possible sites with na 
tional rather than local interests to be 
the determining factor. 





Fig. 2. Below. Relation between weight 
and kw for d-c machines showing reduc- 
tion in weight with new NEMA Standards 
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Fig. 1. Above.’ Relation between volume 
and kw for d-c motors showing reduction 
in volume with new NEMA Standards a a, Bae. A ad 100 








Fig. 3. Right. Relation between hp out- 
put and armature inertia — wk’, for d-c 
machines under old and new standards 





More D-C Power in 
Smaller Packages 


NEMA Standards for d-c motors and genera- 
tors are being revised to include improve- 
ments in materials and techniques. Here's 
how users will benefit from these revisions 


By D. J. BUCKLEY, JR. 


1)' RING the 17 years that the 
present approved National Klee 
trical Manufacturers’ Association 
tandards have been in existence, 


there have been man improvements 
or changes in the design, manulacture 


wx? ince er? 





and use of d-c motors and generators 





In order to give the users of d-c mo 
tors and generators the full benefit of ° 50 75 

all these improvements, the Direct HORSEPOWER 
Current Motor & Generator Sub 
committee of NEMA drew up a new 
proposed set of standards for thi 
equipment. These standards have 
been approved bv at least two-third 
of the member companies, and many 


ure producing, or planning to produce turing piece mea “as 
in the near future, motors and gen made, Designers used them to their motors of open construction with a 
proposed standards best ability within the framework of continuous 40 C rating are consid 
the NEMA Standards in existence at ered standard. Class A insulation is 
time. However, with the new used. Under the proposed standards, 
the standard line of motors will be of 
drip-proof construction with a con- 


they have been present standards, general purpose 


erators to these 
Since 1937, there have been signifi 
cant improvements in the magnetic, the 
non-magnetic and insulating ma proposed standards for d-c motors 
terials used in d-c motors and gen and generators which the electrical 
erator I"he war and post-war industry has established, the full tinuous 60 C rating. Class B insula 
periods, which speeded up the re benefit of all these new methods and tion will be used 
earch and development program materials can now be passed on to the In the new standards, a drip-prool 
of users. The standards were set up spe enclosure is established as the mini 
mum enclosure, reflecting the trend 
of the past few years. Environmental 


of many companies and division 
the federal government, saw strides cifically for this purpose 

made in materials, processes, and What are the main differences 
design methods. These improvements between the new proposed standards a a 


have been introduced into manufac- and the present standards? Underthe  Dept., General Electric Co 





conditions of factories in many cases 
require motors to have this additional 
protection. The internal parts of the 
motor, particularly the commutator, 
are better protected with drip-proof 
construction. Further, more motors 
and generators are being used out-of- 
doors than in the past. The new ma 
chine has a 1.15 service factor. 
Under the proposed standards, 
with the maximum temperature rise 
by thermometer increased to 60 C, 
the frame size of many ratings can be 
reduced. This means that the weight, 
and Wk? will be than 


present approved stand- 


volume less 
under the 
ards 

The user stands to gain from lower 
cost, because he obtains the superior 
life characteristics of Class B insula- 
tion without the price adder normally 
associated with this feature. In addi- 
tion, he has a drip-proof motor with a 
service factor at the same price he 
paid for a motor without this factor. 

As previously stated, it is expected 
that volume, weight and Wk’ will 
be reduced when motors and gen- 
erators are designed to these proposed 
standards. But what of the magni 
tude of these changes and the ad- 
vantages to be gained by them? Are 
they appreciable? Comparing the de 
signs of General Electric d-c motors 
and generators under the proposed 
standards, with those under the cur- 
rent standards, the following changes 
are observed. Please bear in mind 
that the curves used in the following 
discussion are of average values, and 
individual ratings may not fall ex 


actly on the curves. The speed rating 
of 1750 rpm is used in these curves as 
it is representative of the entire line 
Volume 

In considering changes in volume, 
the following NEMA Standard di 
mensions for foot-mounted motors 
and generators are used: 

P Width of machine excluding 
conduit box 

O Height of machine excluding 
eyebolt 

L+M Total length of machine 
excluding shaft extensions 

The product of PxOx(L+M 
is representative of the volume. As 
the saving in volume applies to both 
motors and generators, the curve 
shown in Fig. 1 is plotted on a kw 
basis. It can readily be seen by com 
paring the old and the new curve that 
volume on an average has been re 
duced 20 per cent throughout the 
load rating. Floor space requirements 
of motors, generators and sets in a 
user’s plant will be correspondingly 
The number of cases where a 
space problem is involved will be 
considerably reduced. Equipment 
manufacturers will have more leewa) 
in the design of their equipment using 
d-c motors and generators 

In Fig. 2 a weight comparison is 
made on a kw basis. The average re 
duction in weight is 25 per cent. This 
means lower transportation costs and 
easier handling for the user. 

One of the most important benefits 
for users of d-c motors and generators 
under the new proposed standards is 


less. 


reduced armature inertia, due in large 
part to the reduced volume and 
weight. This is of the greatest im 
portance in motor design because of 
the many changes in speed, torque, 
and direction encountered in = d-c 
motor operation. The comparison is 
therefore made on a hp basis in Fig. 
3. 

As can be noted from the curve, an 
average 35 per reduction in 
armature inertia has been achieved. 
The greatest reduction in armature 
inertia on a lb ft basis occurs at 
conditions of high speeds, This is due 
to the greater reduction in volume 
and weight at higher speeds 

The speed of response of a d-c 
motor changes inversely as armature 
inertia changes. Thus, a reduction in 
armature inertia of 35 per cent for a 
given rating of 1750 rpm means an 
increase in speed of response of over 
50 per cent. With less time required 
to make changes in speed, processing 
time is reduced for certain applica 
tions 


cent 


Conclusion 

Direct-current motors and genera 
tors designed to the new NEMA pro 
posed standards for future design offer 
users the benefits of reduced weight, 
volume, and Wk? with Class“ B”’ insu 
lation at approximately the same cost 
as drip-proof machines built to the 
present approved NEMA standards. 
As new procedures, processes, and 
materials are d-veloped, purchasers 
of d-e motors and generators can look 
forward to further improvements, 


What You Should Know About Germanium Rectifiers —Correction 


IN THE ARTICLE with the above title, in our Dec. 1956 
issue, an error was made in drawing the curves in Fig. 4 


of the article. The incorrect curve, as published, is shown 
below, right; correct curve is at the right. The correct 
curve shows d-c volts vs operating hrs for a 3-phase full 
wave bridge rectifier, force cooled in a 40 deg ambient, 
RMS, and current density of 
for the selenium, and 33: 
Note that germanium 


with a line input of 19% 
0.365 amp d-c per sq in 
d-c per sq in. for the germanium 
exhibits no aging. 
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D-C VOLTS OUTPUT 
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Note About Maxwell's Chart, December Issue 


readers of the article 


Some 


Business—Make It Produce! Part Il, December 
POWER ENGINEERING, pages 106 to 109, have reported 
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OC VOLTS OUTPUT VS OPERATING HOURS FOR THREE 
PHASE FULL WAVE BRIDGE OPERATING AT 19.2 VOLTS 
Ri 3 LINE INPUT 480 DCMA/SO IN CURRENT DENSITY 


20,000 40,000 60,000 
HOURS 


that they received copies in which the reproductions 
of Fig. 1 {in green) were so lightly printed that they 
are not easy to read. We now have some clear, 
sharp, black and white reproductions of the chart 
enlarged to 7 by 10 in. and will send a free copy 
to you on request to the Editor. 
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Monitor for Peak Combustion Efficiency 
Measures O. Content in Flue Gases 


ay FLUE GAS monitoring sys 
tern is designed to assure peak 
efficiency, for greater 


in utility and industrial 
The system employs 


combustion 
fuel economy 
power plants 
accurate and reliable analysis of the 
(), content as a measure of excess alr, 
and can automatically adjust fuel-air 
ratio to maintain optimum combu 
tion 

In one typical 
twin furnace for superheat and reheat 
at Philadelphia Electrie’s Cromby 
Station, the system detects, within 
13 sec, a change in flue-gas oxygen at 
the sampling point some 150 ft from 
the analyzer. The recorded oxygen 
obtained from 3 sample 
points and averaged, checks the 
average of Orsat readings within 0.2 
per cent O In operation over a year, 
the system has proved reliable and 
has won the confidence of operators 
requiring little 
routine main 


installation on a 


content, 


engineers, 
other than 


and test 
attention 


tenance 


Control: 
have 


con 


©, Content, Basis For 
Many combustion engineers 
believed for some years that O 
tent in flue gases is an ideal basis for 
control It provides a 
which 


combustion 
measure olf 
operators want to hold at an opti 
mum value little air means 
wasted fuel due to incomplete burn 
ing; too much air means loss of valu 
able Btu's up the stack 

The O holds its 
relation to excess air in spite of varia 


direct excess alr 


Too 


content direct 
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Fig. |. Basic components of the oxygen 
analyzer system of combustion control 
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Fig. 2. Jet condenser and centrifugal 
separator which clean flue gas sample 
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Fig. 3. Portion of panel board in control room at Philadel- 
phia Electric's Cromby Station showing O, recorder-con- 
trollers (circular chart instruments at extreme left and right) 


tions in the fuel’s heating value, 
specific gravity, or type. For example, 
6 per cent, O, in the flue gas indicates 
close to 40 per cent excess air with 
only a 0.1 per cent O, spread between 
values for natural gas and oil. On the 
other hand, the spread between CO, 
readings at 40 per cent excess air for 
oil and gas is approximately 3.5 
per cent CO,. This means that with 
CO, the operator has no direct, 
meaningful index of excess air when 
mixed fuels are fired. O, on the other 
hand measures excess air directly. 


Basic Components of System: 
Control system has 4 basic com- 
ponents: one or more probe units for 
gas sampling; a gas cleaning unit for 
each probe; magnetic-type O, ana- 
lyzer assembly; and electronic re- 
corder-controller for O, (Fig. 1). 

Key component, designed to make 
the system practical, is the reverse 
jet probe and associated steam 
sampler (Fig. 2). Three water jets 
from the reverse jet head on the 
probe end keep the probe clean with a 
high velocity, swirling stream. A 
steam ejector provides a strong suc- 
tion to draw the flue gas sample into 
the probe and force it at high speed 
to the analyzer. 

A jet condenser and centrifugal 
separator (Fig. 2) clean the flue gas 
sample, which passes to the analyzer 
through standard '4-in. copper tub- 
ing under a pressure of 3 to 6 psig. 
This line to the analyzer can be up to 
200 ft long with as little as 6 seconds 
lag in sampling. 

The gas sample enters the analyzer 
through a separator, which removes 
any condensate formed in the sam- 
pling line. It then passes through a 
filter and by-pass assembly that 
maintains a constant rate of flow 
through a rotameter to the analysis 
cells, 

In the analyzer, the oxygen con- 


tent is measured by the para-mag- 
netic properties of oxygen (i.e., it Is 
strongly attracted to a magnetic 
field). Through an electrical circuit, 
designed to eliminate errors due to 
changes in sample gas or atmospheric 
pressure and variations in supply 
voltage, the analyzer compares the 
O, content of the flue gas to the very 
stable O, content of atmospheric air 
and produces a signal directly pro- 
portional to the O, content of the 
flue gas. The electronic recorder 
measures this signal and records the 
O, content directly in per cent of 
oxygen (scale range is normally 0 
to 5 per cent O,, or 0 to 10 per cent 
Q,) 


Use of Multiple Probes for Aver- 
age Sample: In modern boilers hav- 
ing big ducts, or in process heaters, 
stratification of flue gas is a common 
cause of misleading information about 
combustion. Gas sampling traverses 
made by test engineers across the 
ducts on big boilers show that O 
readings can be 1.5 per cent O, apart 

in the same duct and at the same 
time. This corresponds to a variation 
of about 10 per cent in excess air. 

At PE’s Cromby Station, each 
furnace has 3 sampling probes which 
feed a panel-mounted sample-averag- 
ing unit. Here, samples are combined 
on a metered flow basis to get a true 
average sample for the analyzer. 


Want More Information? 


For additional details on this 
new system, write the Editor, 
POWER ENGINEERING, 110 S Dear- 
born St., Chicago 3, Ill., or jot 
Combustion Monitor on the re- 
turn postcard elsewhere in this 
issue. 
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How Soon Will We Get Fusion Power? 
—A Progress Report 


Most work in the field of thermonuclear research in the U. S. is still 
classified but lately there has been a tendency to discuss the nature 
of some of the problems a little more openly. Here are presented 
some of the recent disclosures of work that is going on in this field 


after World War II, 
sJ sometime around 1950, a few 
scientists at Los Alamos Scientific 
Laboratory began thinking about a 
fascinating problem, one which, if it 
can be solved, will stand for all time 
as man’s greatest achievement. At 
that time the basic principles of nu- 
clear power development were well 
understood and the fusion reaction 
of the hydrogen bomb was a virtual 
reality. Though there was little com- 
mercial interest in nuclear power it 
was a generally accepted fact that 
nuclear power plants would be built 
in future years. 

It may have been as a sort of re- 
laxation after the strenuous and con- 
centrated effort put forth in the de- 
velopment of the atomic bomb or 
perhaps merely because they were 
scientists that these men began to 
speculate on an old crackpot idea; the 
idea of burning water! They felt that 
this might not be such a crackpot idea 
after all. What they had in mind was 
a controlled thermonuclear reaction; 
instead of developing power by the 
fission of uranium, they would do so 
by the fusion of light elements such 
as hydrogen. This, of course, was the 
reaction underlying the hydrogen 
bomb. Now, the question was, could 
this reaction be controlled so as to 
serve as a source of power? If it 
could, then there was a fair possi- 
bility that some day we might be 
able to burn the hydrogen in water. 
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HIGH VOLTAGE IMPULSE GENERATOR 


By ANDREW W. KRAMER 


Editor, Power Engineering 


Since this thinking was being done 
at Los Alamos, it was, of course, 
classified. At that time almost every- 
thing at Los Alamos was classified. 
At Princeton University, however, 
Lyman Spitzer, not knowing about 
the classified work going on at Los 
Alamos, began to think about the 
same idea and proceeded to invent 
something by himself. His work was 
recognized by the Atomic Energy 
Commission, so they proceeded to 
subsidize him. This was the begin- 
ning of Project Sherwood the 
AEC’s name for the thermonuclear 
research program being carried on at 
three different places —- at Los Ala 
mos and Livermore laboratories and 
at Princeton University. Since that 
time, work on the project has in 
tensified but until recently, virtually 
nothing has been disclosed concern 
ing progress. The McKinney Report 
on the Peaceful Uses of Atomic En 
ergy, issued early last year, con 
tained the first more or less official 
discussion of the problems involved 
in this field of nuclear research but 
no details were mentioned. 

It is curious and somewhat tragic 
that the first detailed information 
concerning experiments in fusion re- 
actions had to come from Russia 
The most dramatic and significant 
event since the Geneva conference 
came with Russian scientist Igor 
Kurchatov’s astonishing talk on fu 
sion power, delivered during a visit 


PRIMARY WINDING (1 TURN) 


Fig. 1. Refined model of an early “Perhapsatron’’. It consists essentially of a glass 
toroid containing deuterium gas surrounded by a single turn primary winding. 
The plasma in the tube then becomes the secondary winding of the transformer 


February, 1957 


to Harwell (the British Atomic En 
ergy Establishment) on April 26, 
1956. With this one speech the Rus 
sians moved well ahead of the U. 5. 
in the extent of declassification of 
thermonuclear information. Kurcha- 
tov gave a responsible account of 
experiments basic to the eventual 
realization of controlled thermonu- 
clear power. His British listeners were 
greatly impressed, as were those in 
the U. S. outside the AEC. U. 8S. 
AEC observers generally would not 
comment on the speech but all im- 
plied it was quite good. 


Why Thermonuclear Research? 
As pointed out in Nucleonics,” it 
was unfortunate that the initiative 
in this field was left to the USSR. 
Many non-AEC scientists on this 
side of the Atlantic have long urged 
declassification of fusion-power ex 
periments because the opening up of 
this subject would speed the realiza 
tion of this new source of power. 
Since Kurchatov’s speech there 
actually has been a slightly more lib 
eral tendency to discuss the subject 
in the U. S. Last June at the Denver 
Conference of the Atomic Industrial 
Forum, Amasa Bishop of the AEC 
presented a short paper on the basic 
principles of the controlled thermo 
nuclear program, and at the winter 
meeting of the American Nuclear 
Society held in Washington, D. C. 
last December, an entire session was 
devoted to the subject of thermo- 
nuclear reactions. Great attendance 
at this session indicated the interest. 
Before considering some of the 
basic principles of fusion research it 
may be well to ask, why is this field 
of research so important? We have 
just learned how to produce power 
from fission and this seems to insure 
our power supply for many years 
ahead. So why become so concerned 
about a completely new, and ob 
viously much more difficult problem’ 
The answer to this question lies in 
the extremely rapid rise in our use of 
electric power throughout the entire 
world As is well known our electric 
power load has been doubling every 
ten years for the last four decades 
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HIGH-CURRENT IMPULSE GENERATOR 


EXTERNAL MAGNETIC FIELD 


Fig. 2. Details of Dr. Bostick’s plasma gun. The gun consists of two tiny wires em- 
bedded in a small ceramic disk about the size of the eraser on a lead pencil. 


Gun fixed 


will 
have reason 
otherwise and looking 
ahead only 100 years, we wiil be using 
1000 times as much energy as we do 
If this actually happens, 
long would our present conventional 
fuel reserves be able to supply the 
demand’? The answer star 
tling. At this our present oil re 
serves would only two 
our coal three ‘;and even assun 
ings the elopment of nu 
clear energy from fission, the uranium 
and thorium reserves would last only 
4 With thermonuclear power, 
however, the 
upply us 
a billion 


that rate ol 


and we 


this rise 


Assuming 
continue no 


to assure 


today how 


1s quite 
rate 
last 
Year 


months; 


full seale de 


) Vears 
deuterium in the oceans 
would with ior at 
least years 

The the thermonuclear 
power program, therefore, means the 
solution of the world’s future energy 
problem. Even solar energy could not 
sustain a power demand of 1000 times 
the present demand because it would 
mean the 
from about 10 per cent of the earth's 
surface. If we could use deuterium, 
power would be practically unlimited, 
If one turned on a faucet in 
kitchen, the deuterium in the stream 
fone atom in 6000 of ordinary water 
would supply all the power needed in 
the U.S. at present 

With fission and the present type 
of nuclear the radioactive 
waste disposal problem becomes the 
terrific headache, and 
is always the chance of an acci 


power 


success ol 


recovery of solar energy 


one’ 


reactor, 


source ol a 
there 
dent releasing great amounts of dan 
gerous radioactivity 

With 
would be 
problem and there would be little 
danger from radiation or from acci 
dental explosion, The thermonuclear 
reactor would be quite safe. All the 
fuel except the little that was in 
process of being converted into power 
would be on the outside of the reac 
tor, and, perfectly safe. But 
more important, the thermonuclear 
reaction for the first time makes pos 
sible the direct conversion of nuclear 
energy No heat ex 
changers, boilers, turbines or electric 
generators would be needed. Perhaps! 


other hand, 
disposal 


the 


waste 


fusion, on 


there no 


even 


into electricity 


in end of evacuated glass tube excited by external magnetic field 


Basically, the problem of produc- 
ing power from thermonuclear reac- 
tions is simple. Merely take a quan- 
tity of gas, deuterium gas for ex- 
ample, and heat it to a hundred mil- 
lion degrees, and you have thermo- 
nuclear power. It’s the 100 million 
degrees that makes it difficult. 


Basic Principies 

The fusion many re 
spects just the opposite of fission. In 
fission we are dealing with the split- 
ting up of very heavy uranium nu- 
clei. In fusion we are dealing with 
extremely light nuclei and are at- 
tempting to fuse them together to 
produce heavier (and more tightly 
bound) nuclei. Of the various pos 
sible reactions from which energy is 
obtainable by the fusion process, 
those of primary interest involve the 
isotopes of hydrogen. One of the more 
important may be written as follows: 

D+ T— Het + n 17.6 Mev 
A deuterium nucleus, which is here 
designated by the symbol D (and 
which is simply an isotope of hydro- 
gen having one neutron in addition 
to the proton) may caused to 
undergo fusion with a tritium nu- 
designated by T (which is 
another isotope of hydrogen consist- 
ing of a proton with two additional 
neutrons This yields a 
Helium-4 nucleus and a neutron, and 
17.6 million electron volts of energy 
released in the process. 

Another reaction of still greater 
interest (in that it expresses the ulti- 
mate goal of the Sherwood program 

involving simply deuterium 
alone, and this is written as 


process 18 in 


be 


cleus, 


reaction 


is that 
nuclei 
follows 
{ He® + n 3.2 Mev 
D+D / T +p + 4.0 Mev 

Here there are two alternative 
reactions which may take place with 
roughly equal probability. 

Note that in all of these reactions 
energy is released in the fusion proc- 
ess. This energy results from a trans- 
formation of mass into energy, the 
total mass of the nuclei on the right 
side being less than that of those on 
the left side. This energy appears in 


the form of kinetic energy of the 
reaction products, the lion’s share 
going to the lighter of the two nuclei. 

While these equations are simple 
enough there are a number of formi- 
dable difficulties to be faced in the 
development of controlled thermo- 
nuclear reactions. The first difficulty 
is that exceedingly high temperatures 
hundreds of millions of degrees) are 
required in order for the fusion reac 
tions to occur. To cause nuclei to 
undergo fusion, these nuclei must be 
brought sufficiently close to one an- 
other so the nuclear forces may inter- 
act and permit fusion to occur. The 
nuclei are all positively charged and 
repel each other strongly by virtue 
of the Coulomb law of electrostatic 
repulsion. To cause them to collide 
with one another it is necessary to 
give them sufficiently high velocities 
so that they overcome the force of 
repulsion. 

Since the chances of elastic scatter- 
ing of the nuclei far exceed the 
chances of the fusion process occur 
ring, the nuclei must be confined to 
some limited region and made to ap- 
proach one another time and time 
again until actual collision and fusion 
eventually does occur. This condition 
of having the particles in a confined 
region and moving at high velocities 
randomly with respect to one another 
corresponds to having the deuterium 
at an extremely high temperature. 
The energies which are required for 
the fusion occur corre- 
spond to temperatures of 100 mil 
lion degrees or more — temperatures 
higher than those which exist in the 
interior of the sun 

The second difficulty, one which is 
related to the first, is that only those 
elements of extremely low atomic 
number (Z) can be considered as pos 
fuels in fusion reactions. The 
for this is that the coulomb 
force of repulsion (which may be 
written as F ZZ, e* + r* increases 
with the Z values of the interacting 
nuclei, and hence the temperatures 
which are required to overcome these 
forces of repulsion increase very ap- 
preciably. It is for this reason that 
the isotopes of hydrogen (with their 
Z values of 1) are particularly inter 
esting. Other with higher 
values of atomic number are not out 
of the question as possible fuels, but 
they would require much _ higher 
temperatures than even the several 
hundred million now being 
considered 

A third requirement of 
trolled thermonuclear reaction of in- 
terest is that it be self-sustaining. At 
these extremely high temperatures, 
all of the fuel atoms are completely 
stripped of their electrons, and we 
are dealing with a wholly ionized gas 
or plasma, as it is called. This plasma, 
consisting of charged nuclei and elec- 
trons in collision, radiates 
energy at a very appreciable rate by 
the process of bremsstrahlung 
that is, as a result of constant colli- 
sion between electrons and ions. Now, 
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clearly, no isolated plasma can stay 
at a high temperature if it radiates 
energy faster than it generates it 
Thus, there is a minimum tempera 
ture below which the reaction cannot 
sustain itself as a result of its internal 
energy generation. This so-called ig 
nition lem perature turns out to be 
independent of the density of the 
plasma, and for the D-D reaction is 
of the order of 400 million degrees 
Kelvin. For the D-T reaction it is 
somewhat lower. 

Since radiation losses rise rapidly 
as a function of the atomic number 
of the fuel involved (i.e., as the square 
of Z) the ignition temperatures for 
fuels other than hydrogen isotopes is 
much higher. Even traees of heavier 
elements in the plasma in the form of 
impurities would result in a substan- 
tial increase in the energy losses from 
the plasma by radiation. 
quently high purity 
prerequisite. 
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Confining the Plasma 

A fourth requirement that 
was briefly mentioned earlier in this 
discussion is that of providing ade- 
quate confinement at these tempera 
tures for a sufficiently long period of 
time so that an appreciable fraction 
of the nuclei can undergo fusion. 
Clearly no materials can withstand 
these enormous temperatures, so 
some other means must be found to 
confine the plasma. In the case of the 
sun, gravitation serve this 
purpose and prevent the plasma from 
escaping from the hot region. Gravi 
tational however, are much 
too weak to be of any value in any 
controlled thermonuclear devices on 
earth. The only way we know of to 
confine the plasma and prevent it 
from vaporizing the walls of the 
reaction chamber is by the use of 
electric or magnetic fields. 

The way in which a magnetic field 
may serve to confine a plasma may 
be described in the following way: If 
a group of charged particles of the 
plasma are in a region in which there 
is no magnetic field, these particles 
will move in straight lines (except 
that they may be deflected as a result 
of seattering from one another) and 
will eventually strike the walls of the 
reaction chamber. If, 
magnetic field is applied, the paths 
of these same particles will no longer 
be straight, but will be bent into tight 
helices encircling the lines of force of 
the field. The only way then in which 
these particles can move outward to 
the container walls is through a proc- 
ess of diffusion as a result of collisions 
with other particles, which thereby 
changes their instantaneous center of 
curvature, Thus, in the presence of a 
magnetic field, the outward move- 
ment of particles in a plane perpen- 
dicular to the magnetic field itself is 
limited to a diffusion process, in 
which the rate of diffusion varies in- 
versely as the square of the magnetic 
field (and which thus may be kept to 
small values by the application of 
sufficiently strong fields). It must be 
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pointed out, however, that the mo- 
tions of particles along the lines of 
magnetic force are unimpeded, and 
special techniques must be invoked 
to prevent this mechanism of particle 
loss from the hot region. 

In this process of confinement, 
therefore, the magnetic field may b« 
looked upon as a mechanism for 
exerting pressure directly upon the 
plasma. The confined plasma itself 
exerts an outward gas pressure of 
magnitude NkT (where N is the num 
ber of charged particles per cc, T is 
the temperature in degrees K, and k 
is Boltzmann’s constant). This out 
ward pressure by the plasma must be 
confined by the inward 
which the magnetic field is capable of 
producing, and which may be writ 
ten as H? + 8 r. A simple calculation 
will show that with the magnetic 
field strengths available in the labora 
tory it is theoretically possible to 
confine a gas at temperatures and 
densities which will yield significant 
amounts of nuclear power from the 
fusion reaction. 


pressure 


Some Major Problems 

It is necessary that the mechanism 
of confinement be a stable one, that is, 
instabilities must not be permitted 
to develop whereby the plasma might 
squirt through the confining field and 
reach the material walls of the reac 
tion chamber. Finally, but by no 
means least, is the requirement of ex 
tracting the energy released in the 
fusion process and converting it into 
useful energy. 

Recapitulating briefly the 
problems: One must choose a suitable 
material of low atomic number, ion 
ize it to form a plasma, heat this 
plasma to temperatures of hundreds 
of millions of degrees, confine it by 
some suitable means at that tempera 
ture for a sufficient time to permit an 
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appreciable fraction of the ions to 
fuse together with consequent release 
of energy, and finally to harness this 
energy and convert it useful 
power, 

As explained by Amasa Bishop in 
his address at Denver last June, in 
the AEC Sherwood program, there 
are a number of alternative ap 
proaches which are being pursued 
involve different configura 
and mechanisms of plasma 
heating and confinement. The major 
programs are under way at Prince 
ton, Los Alamos and Livermore. In 
addition there are smaller projects 
under way at Oak Ridge, New York 
University and several other sites 
All of the work is still very much in 
the research stage, and it is antici 
pated that many years of intensive 
work will be required to develop a 
prototype thermonuclear device which 
might yield more energy than it con 
sumes, After that, many more years 
would be required to develop a full 
scale device which might have a 
chance of competing economically 
with other sources of power, 

As already pointed out, if a source 
of controlled thermonuclear energy 
can be developed, it would differ in a 
number of interesting and important 
ways from fission reactors: 

1. In contrast to a fission reactor, 
a full-scale controlled thermonuclear 
device (an astrodyne, as Mr. Bishop 
said he liked to call it) would contain 
only a minute amount of fuel in the 
reaction chamber at any time 
The fuel supply itself would be re 
tained outside the chamber at room 
temperature. Consequently the pos 
sibility of an explosion or loss of con 
trol would be practically non-existent. 

2. Unlike a fission reactor, the 
problem of radioactive nuclear wastes 
is not present. The products of fu 
sion, if the nuclear burning is carried 
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Fig. 3. Sequence showing evolution of miniature eight-armed galaxy in the labo- 
ratory. Simulates in fraction of second what occurs in space in a billion years 
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Fig. 4. Diagram showing the ‘ormation and propagation of a plasmoid from gun 


to its proper completion, would con 
sist of non-radioactive nuclei only 

4. One additional factor of poten 
tially great importance is the possi 
bility of direct generation of electric 
power without the necessity of going 
through a heat cycle. This possi 
bility arises from the fact that, in the 
1)-D reaction, for example, more than 

; of the released energy is emitted 
in the form of charged particles 
which, because of their charge, will 
not be able to escape from the field 
which confines them. Since this con- 
fining field is itself electromagnetic 
in character, the interaction of the 
released energy back on the confining 
field may, under proper conditions, 
be expected to result in the direct 
generation of electrical power 


Experimental Techniques 

Consideration of the various pos 
sible ways of generating intense con 
trollable thermonuclear 
shows that there are quite a number 
of directions that can be followed 
On the hand there are ap 
proaches that lead to stationary state 
thermonuclear reactions, and on the 
other those that are based on the idea 
of utilizing an instantaneous temper 
ature transient processes of 
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RING HAS SPIN 


Fig. 5. Structure of a plasmoid. The 
ring consists of titanium ions, deuterium 
ions, and electrons, the electrons occu- 
pying the inner portion of the ring and 
the positive ions, the outside. The ring 
thus formed is believed to possess spin 
as we'l as to possess magnetic moment 


very brief duration. Kurchatov in 
his Harwell address referred to both 
methods but said practically nothing 
about the stationary process. He de- 
scribed the pulsed discharge tech- 
niques which the Russians have been 
following. 

This method consists of sending 
high current pulsed discharges through 
Various gases at pressures ranging 
from 0.005 mm Hg to 1 atmosphere. 
In the case of the Russian experi- 
ments most of the work was with 
straight discharge tubes, the length 
of the gap varying from several centi- 
meters up to 2 meters and the diam- 
eter from 5 to 60 em. The discharge 
was produced by voltages of several 
tens of kilovolts. Peak currents varied 
from 100 kiloamp to 2 x 10° amp. 
The rate of current rise was between 
10 '* amp per sec and 10 amp per 
sec. The maximum instantaneous 
power released in the plasma was as 
much as 40 * 10 ¢*kw. Banks of high 
voltage condensers were used to pro- 
duce the discharges. 

When currents of such magnitudes 
are established in gases, the dis- 
charges are subject to the pinch effect, 
the result of an electromechanical 
force that constricts gaseous or molten 
conductors. Under this effect, the 
plasma detaches from the walls of 
the tube, its temperature increases, 
and the cross section of the discharge 
is greatly reduced. As explained by 
Kurchatov, from the viewpoint of 
gas dynamics, the contraction proc- 
ess should be considered as a phe- 
nomenon in which a cylindrical shock 
wave converging toward the axis is 
produced in the plasma, The final 
stage of cumulative contraction sets 
in when the plasma, accelerated by 
the magnetic field (due to the cur- 
rent), reaches the axis At this mo- 
ment a great part of the energy of 
ordered motion changes into heat, 
and the pressure and plasma tem- 
perature sharply increases. During 
maximum contraction, the plasma 
temperature may be of the order of a 
million degrees C, 

Space limitations do not permit of 
a detailed account of the results dis- 
cussed by Kurchatov but one of the 
most interesting effects of these in- 
tense pulsed discharges was the ap- 
pearance of penetrating radiations. 


In 1952, soon after the Russian work 
began it was found that the dis- 
charges became the source of neu- 
trons. At first it was thought that 
this neutron production might be due 
to thermonuciear reactions but sub- 
sequent experiments threw doubt on 
this point and at the present time 
there isstill uncertainty as to the exact 
nature of this neutron production. 


U. S. Work 


It is quite apparent from the un- 
classified discussion that has taken 
place in the United States recently 
that work on this side of the Atlan- 
tic, in part at least, is along the same 
lines as in Russia. We also are work- 
ing with high-current discharges 
through gases. At the American Nu- 
clear Society meeting, Dr. J. Tuck of 
Los Alamos Scientific Laboratory 
presented a most interesting discus- 
sion on the theory of the pinch effect 
and its instabilities. He described 
discharges in a circular tube, ener- 
gized by an external primary winding 
supplied from a high-voltage oscilla- 
tory current generator. The gas in 
the tube formed a single turn second- 
ary of a transformer, in fact the ap- 
paratus actually had an iron core. 

One of the most significant papers 
presented at the ANS meeting, how- 
ever, was a discussion by W. H. Bos- 
tick of Stevens Institute of Technol- 
ogy on the behavior of plasmoids. By 
means of a plasma gun which projects 
ionized matter at speeds up to 2 » 
10 7 em per sec it is possible to pro- 
duce plasmoids (plasma magnetic enti- 
ties) when the plasma is projected into 
an externally excited magnetic field. 

The plasma gun, about the size of 
an eraser at the end of a lead pencil, 
consists of two tiny wires embedded 
in a ceramic disk with the ends of the 
wires flush with the face of the disk. 
An electric arc is formed between the 
ends of the wires by a half micro- 
second pulse of current having values 
as high as 10,000 amp. The wires are 
of special composition, titanium with 
deuterium absorbed or occluded in it. 
Due to the tremendous current den- 
sity the tips of the wires are heated 
to temperatures high enough to va- 
porize and ionize both the titanium 
and the deuterium. The gun is placed 
in an evacuated space excited by a 
strong magnetic field. Under the 
action of this magnetic field, the are 
or plasmoid is hurled from the gun at 
speeds up to 2 x 10* cm per sec, 
equivalent to 7500 miles per sec. This 
is the highest speed that matter of 
such density amounting to a veri- 
table river of atoms — has so far been 
attained on earth. The temperature 
of the deuterium ions in these plas- 
moids is of the order of 4,000,000 K. 

Such plasmoids exhibit remarkable 
stability and interesting properties. 
When two or more such guns are di- 
rected against each other, the plas- 
moids can be scattered off one an- 
other, and can be shown to possess 
magnetic moment. Using the plasma 
guns in this continued on page 112 
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What Does Cooling Tower 
Maintenance Cost? 


PPLICATION of cooling towers 
l in the circulating-water systems 
of steam-electric power plants has 
closely followed the growth of the 
electric utility industry in the ex- 
pansion period since World War II. 

Cooling towers permit considerable 
flexibility in system planning by not 
restricting plant locations to the 


vicinity of large bodies of water. In- 
stead, tsa! plants can be located 


more efficiently near fuel sources and 
load centers. 

Restrictions are increasing on the 
rejection of heat into small lakes and 
streams because of the detrimental 
effect on fish life, and good sites on 
large rivers are becoming hard to find 
owing to the competition from other 
industries needing large quantities of 
cooling water. For these and other 
reasons, the number of cooling towers 
in this country may be expected to 
increase steadily in the future. 

Size of units will probably vary 
only slightly from present day sizes, 
since the increase in size that would 
be required by the large units will 
probably be offset by the reduced 
cooling water quantities obtained 
through improved steam-cycle de- 
velopment. This improvement is 
clearly shown by the curves in Fig. 2. 

Selection of a cooling tower system, 
as opposed to an open type cooling 
arrangement using rivers, artificial 
ponds, lakes, or ocean bays is an 
economic choice, and the costs of 
cooling tower operation must natu- 
rally take into account first costs, 
fixed annual charges and mainte- 
nance costs. 

As pointed out by M. W. Larinoff, 
in ASME paper No. 56-A-59, cool- 
ing towers would find greater accept- 
ance today if it were not for per- 
formance and maintenance problems 
which generally have been greater 
than those encountered with the 
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conventional open-type circulating 
systems. 

It is difficult to generalize about 
maintenance costs unless a sufficient 
number of pieces of equipment are 
studied and cost categories are well 
defined and established. To present 
such experienced maintenance-cost 
data, a questionnaire was sent to the 
management of a number of oper- 
ating electric utilities who agreed to 
review and summarize all their cool- 
ing tower maintenance costs in ac- 
cordance with a requested form. 
This survey covered a total of 50 
cooling towers aggregrating72,600,000 
gpm of cooling capacity serving 3,- 
500,000 kw of installed generating 
capacity. The smallest tower was 
14,000 gpm and the largest 160,000 
gpm; none was over 18 years old and 
only four were over ten years old. The 
average tower was of 52,000 gpm 
capacity and was 5.7 years old. 

Figure 1 shows one of many charts 
made up from the information given 
in the questionnaires, and Fig. 3 
shows a summary of all the charts 
This data covers all the cooling 
towers operated by the utilities; not 
one tower was omitted from the 
study. 

The towers studied were the con- 
ventional redwood type. As Mr. 
Larinoff pointed out, cooling tower 
owners with towers less than 10 
years old who have already spent 
more than 50 per cent of the initial 
tower cost for maintenance could 
probably have well afforded a con- 
crete-shell cooling tower with a fill 
of noncorrosive metal or some plastic 
material lasting perhaps 30 to 40 
years. The answer to a dependable, 
durable, and economic cooling tower 
may not be in today’s redwood towers 
nor in an indestructible substitute 
material tower, but it should lie 
somewhere in between. 
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Fig. 2. Chart showing 
improvement in steam 


cycle 1910-1960 
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King-sized test stands at Baltimore plant of The Martin Creep and rupture qualities of metal alloys are tested 
Co. are ready for assembly and testing of Vanguard, in these high-temperature furnaces at a GE laboratory. 
three-stage rocket vehicles which will launch Navy's earth Tests help develop new alloys to resist increasing pressure 
satellite during geophysical year. Next stop, outer space and temperature effects on blades of modern turbine designs 
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Big push is on at B. C. Cobb Plant of Consumers Power Co., Muskegon, Michi- Coal for N. Y. Subways is now un- 
gan. Caterpillar tractor with special Balderson U-blade shoves 19 to 20 tons loaded by new towers. This site de- 
of coal at a time. On 250-ft course, tractor handled 633 tons per hour manded structures of good appearance 


comes a waterproof semi-plastic; next is layer of sintered 
particles; remainder is unaffected. Photo above shows | 100- 
ft trench for hot-water heating system, one of the largest 


insulation that processes itself in service is used at 
N. Y. airport. Called Gilsulate, material is poured on hot 
water pipes. When pipes heat, product around pipes be- 
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More new power for Ohio River 
Valley. Here is a view of 670,000-kw 
Kammer Plant to be built by Ohio Power 


350 separate measurements con 
be made on a scale model of reactor 
for Shippingport. Batelle makes tests 


Six miles of piping in new gas com- 
pressor plant makes attractive picture 
of symmetry in design. Plant has seven 
compressor units weighing 83 tons 
each, plus 300 more tons of equipment 
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Cooling by forced air is news with 
a 10,000-amp isolated phase bus like 
unit shown here. GE-designed and built, 
bus carries power from generator to 


transformer at CEl's Eastlake plant. 


Tense moment at Shippingport as Westinghouse |150-ton atomic reactor 
vessel swings over underground sphere which will house it. Dravo Corporation 
is installing the equipment for AEC-Duquesne Light Co.'s atomic power station 
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Phenomenal city growth pre- 
sented Memphis with power 
problem faced by many other 
U. S. cities today. City plans an 
800,000-kw plant to produce 
power at the same rate as TVA 


Memphis Plans Big Power Program 


, ECENT estimates show thi e 
————~ AIR CONDITIONRS ~~ RANGES | Ae hid een a be 
sa FREEZERS DISHWASHERS $. 
wae Wil CLEANERG © <=os> wane CelpOs. POWER REQUIREMENTS country will have to double its output 
‘6 if the rapidly growing demands of 
industry and the domestic consumer 
are to be met. 

How these estimates affect the 
planning of a single city is well shown 
in the case of Memphis, Tennessee, 
a fast-growing city with a present 
population of around 460,000. 

To meet growing demands and to 
attract yet more industry to the area 
by the promise of cheap and plentiful 
electric power, the City of Memphis 
is undertaking a bold expansion pro- 
gram, which they confiaently expect 
will give them ample power at rates 
: as low as those charged by TVA. 
8S 10 1S GEO HES GEO OES The city has disclosed plans to 
build a power plant financed by an 
issue of $154,000,000 worth of tax- 
exempt electric revenue bonds. 

This expansion includes a new 
power plant, which will have three 
generators, each with a nameplate 
rating of 250,000 kw, and a total net 
capability of 812 kw. The first of 
these units is scheduled to go into 
operation late in 1958 

Present cost of power purchased 
by Memphis from TVA is about 4 

a mills per kwh. Due to rising labor, 
fuel, and material costs, this value 
is expected to increase to an, esti- 
mated 4.4 mills per kwh by 1962. 

eauamens PLANT EXPECTED Memphis expects to generate its own 
ANNUAL AVERAGE ~ power for this figure by 1962. 

Before deciding on this plan, a 
feasibility study was made by Burns 
and Roe, Inc of New York, and their 
report formed the basis for the plan 
now being put into operation. 

NATIONAL BEST : The charts shown on this page give 
some idea of the problems faced by 

MEMPHIS PLANT/ the city. Figure 1 shows the steady 

Gwesres Sept increase in electric appliance use in 

] | | recent years, with the extremely 
rapid increase of such items as air 
conditioners. Figure 2 shows the 
steady and rapid increase of load ex- 
pected in the next few years, and Fig. 
3 shows that the new Memphis 
station will be among the most effi- 


Fig. 3. Chart shows that heat rate of new station will be among lowest in the U.S. cient in the country. 
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Fig. |, left, and Fig. 2, right, show growth of electric power loads in recent years 
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APC in March Will Spotlight 
Power Engineering Progress 


At Hotel Sherman, Chicago, Ill., March 27, 28, 29, American Power 
Conference will hold its 19th Annual Meeting. Technical sessions will 
cover latest developments in atomic, supercritical and industrial power 
plants, fuels, heat balance, electric transmission and distribution. 


DVANCES in atomic power de- 
J velopment in the United States 
and abroad will be described by one 
of this country’s foremost nuclear 
scientists at the 19th annual Ameri- 
can Power Conference in Chicago 
March 27-29 next. 

Presenting a Comparison of Amer- 
ican and Foreign Technology in 
Peacetime Development of the Atom 
for Power will be Dr. Walter H. 
Zinn, former director of Argonne 
National Laboratory at Lemont, III. 

Zinn, currently president of Gen- 
eral Nuclear Engineering Co of 
Dunedin, Fla., will address the open- 
ing general session of the conference, 
which will be held at the Hotel 
Sherman. 

Conference is sponsored by Illinois 
Institute of Technology in coépera- 
tion with 14 universities and nine 
national and regional technical socie- 
ties. As we have pointed out many 
times, this is the only national con- 
ference devoted solely to the prob- 
lems of the power engineer. 

This three-day program will in- 
clude 25 technical sessions, an All 
Engineers dinner on March 28, and 
three luncheon meetings. 

More than 3,000 executives, scien- 
tists, engineers, educators, and gov- 


ernment officials are expected to 
attend, according to Conference Di- 
rector R. A. Budenholzer, professor 
of mechanical engineering at Illinois 
Tech. 

Speaker at the dinner, which is ex- 
pected to be attended by 1,200 peo- 
ple, will be Gwilym A. Price, presi- 
dent of Westinghouse Electric Corp. 

The luncheon speaker on Mar. 27 
will be Donald 8. Kennedy, president 
of Edison Electric Institute and of 
Oklahoma Gas and Electric Co. 

The March 29 luncheon will be 
addressed. by Gordon M. Freeman, 
president of the International Broth- 
erhood of Electrical Workers. The 
March 28 luncheon speaker will be 
announced later, Budenholzer stated. 

Feature of the 1957 conference 
will be an evening symposium on 
March 27 on training and utilization 
of technical manpower. 

Highlight of the technical sessions 
will be discussions of high-tempera- 
ture, high-pressure power plants and 
high-voltage transmission by speak- 
ers from England, France, and Swit 
zerland. 

One or more sessions will be de 
voted to each of a wide variety of 
subjects, including home heating with 
electricity, use of heat pumps and 


Fig. 1. Typical APC Luncheon meeting during previous conference at Hotel Sherman 
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Fig. 2. Speaker at an APC fuel session 


solar energy for home heating, nu 
clear energy, hydroelectric power, 
fuels, gas turbines, use of electronic 
computing techniques in solving me 
chanical problems of electric power 
plants including heat balances, and 
electric power transmission and gen 
eration. About 85 papers will be 
presented, 

All Conference papers are later 
printed in a bound volume of pro 
ceedings for each year. These are 
available to all engineers registering 
at the Conference. 

Universities codéperating with Illi 
nois Tech in sponsoring the confer 
ence are: Michigan State, North 
western, Purdue, lowa, lowa State, 
Illinois, Michigan, Minnesota, Wis 
consin, New York, Texas A. & M., 
California Tech, Georgia Tech, and 
Massachusetts Institute of Tech- 
nology. 

Codéperating technical societies are: 
American Institute of Chemical En- 
gineers, American Institute of Elec- 
trical Engineers, American Institute 
of Mining, Metallurgical, and Petro 
leum Engineers, American Society of 
Civil Engineers, American Society of 
Heating and Air Conditioning Engi- 
neers, American Society of Mechani 
cal Engineers, National Association 
of Power Engineers, Western Society 
of Engineers, and Engineers’ Society 
of Milwaukee, 

Inquiries concerning the confer 
ence should be addressed to E. R. 
Whitehead, Secretary, American 
Power Conference, Illinois Institute 
of Technology, 3300 Federal St., 
Chicago 16, Illinois. 





How To Check Condensate System 


Third of a series on the duties of a start-up engineer in newly-constructed 
power plants, this article deals with methods of cleaning condensate system 
prior to operation. Here, condensate system is considered to begin at the 
turbine exhaust flange, and end at last heater outlet before the deaerator 


HERE IS the third of a group of related articles covering the various operations necessary 
to get a new steam-electric power station ready for commercial operation. 


The author is an expert io start-ups; that's his principal job He is writing on the following 


steps required to start up a new plant 











Cleaning of Auxiliary Piping + Inspecting, Cleaning and Testing of Tanks, Condenser and Feed Water Heaters « 
Running -in Rotating Equipment + Cleaning the Boiler Feed Water System * Sore Spots to Avoid in the Circulating 
Water System + Checking, Testing and Pre-setting Instrumentation and Controls * The Boiler: A. Hydrostatic Test; 
B. Boil out and Acid Wash; C. Setting Relief Valves « Blowing Steam Lines « The Turbine: A. Hydrostatic Test of 
Hydrogen and Lube Oil Coolers; B. Air Test of Hydrogen Cooling System; C. Oil Flush « Preliminary Operation 


Both the author 
vidual articles as they appear 


United Engineers & Constructors, Inc 


and the editors welcome your comments on this series and on the indi- 
The author began this series while Power Engineer with 
He is now with The Kuljian Corp. as Resident 


Engineer in Charge of Power Plant Initial Operation in Venezuela where the firm has en- 


gineered and built a new plant for ¢ 


By J. H. HUNNICUTT * 


( ‘ONDENSATE SYSTEM will be 

as beginning at the 
include 
the condenser, condensate pumps, air 
ejector and all extraction steam heat 
ers in the cycle up to, but not inelud 
ing the deaerator, together with all 


- conside red 


turbine exhaust flange and 


interconnecting piping, valves, and 
For pipe cleaning purposes, 
the condensate sy will be con 
sidered as ending at the outlet of the 
heater just ahead of the deaerator; if 
this is a welded connection, the con 
struction forces should be requested 
to defer making this weld until the 
system has been cleaned 

Condenser should be thoroughly 
flushed from a point above the tube 
bundle with sufficient water pressure 
to dislodge any small bits of wood, 
paper, and other debris from the 
tubes and carry them down into the 
condenser hot-well where they may 
be removed by manual cleaning. This 
is most easily accomplished by intro 
ducing water hoses through an open 
manhole in the turbine exhaust 
casing 

During this flushing 
level of flushing water falling through 
to the hot-well should not be allowed 
to build up but should be drained to 
the sewer through an open inspection 
door or a suitable piping connection 

When the flushing operation is 
completed, the hot-well should be 
cleaned, with particular attention 
being given to removal of welding 


cont rols 


stem 


operation, 
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rod stubs and other bits of metal 
which might damage pump impellers. 
After this has been accomplished, the 
entire steam side of the condenser 
should be carefully inspected for 
cleanliness and closed up, ready for 
the condenser flood test. 

Before proceeding with this opera- 
tion, the supporting jacks under the 
four corners of the condenser are run 
up snugly against their support pads 
so that the weight of the water to be 
introduced into the condenser will be 
on the jacks rather than on the 
turbine and condenser flanges. 


Flood Testing Condenser 

Purpose of the condenser flood test 
is two-fold. First, it must be con- 
clusively established that the flanged 
connection between the turbine ex- 
haust trunk and the condenser is ab- 
solutely tight; otherwise it will be 
impossible to raise and maintain a 
vacuum on the system when the unit 
goes into operation. Second, the con- 
denser tubes and tube sheets must be 
proved water-tight as a unit; if they 
are not, circulating water will leak 
through and it will be impossible to 
maintain the required condensate 
purity when the unit is operating. 

With the supporting jacks in posi- 
tion, fill the condenser with clean 
water until the level rises approxi- 
mately one ft above the flanged con- 
nection between turbine and con- 
denser. Care should be exercised that 
water does not flow over into the 
turbine casing. If, after allowing the 





water to remain at a level above the 
flange for an hour, the outside of the 
connection remains dry it may be 
concluded that the flange is tight and 
will support a vacuum. Drain the 
water from the condenser until the 
level falls to a point approximately 
12 in. above the condenser tube 
bundle. 

At this point, a phosphorescent dye 
should be added to the water, thor- 
oughly mixed, and allowed to remain 
for approximately twelve hours. 
Numerous such dye preparations are 
available commercially. They should 
be dissolved according to the manu- 
facturer’s recommendations and the 
solution added to the water in the 
condénser. Agitation to assure com- 
plete dispersal throughout the con- 
denser can be attained by connecting 
an air hose to one of the hot-well 
fittings and permitting compressed 
air to blow through. 

After twelve hours, the outer tube 
sheet surfaces are to be inspected 
under strobe or “ black’’ light. Leaks 
will be readily apparent in the form 
of luminous stains around the faultily 
rolled tube connections and these 
should be marked for re-rolling. 
When tube sheets have been proved 
tight, drain and flush the condenser. 

In the not very distant past, a 
simple once-through flushing opera- 
tion sufficed as a cleaning program 
for condensate and boiler feed water 
piping. With the advent of higher 
The Corp., 
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Before Plant Start-Up 
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boiler pressures, however, the addi- 
tional factor of silica concentration 
in boiler feed water became a prob- 
lem and the practice of limiting boiler 
pressures to 950 psi until silica con- 
centrations were reduced to below 5 
ppm through blowdown became more 
or less standard. This had the effect 
of drastically limiting the output of 
new generating units for as long as 
two weeks after the unit went on the 
line due to the heavy concentrations 
of silica picked up from otherwise 
clean condensate and boiler feed 
piping. The advantages to be derived 
from a more effective pre-operation 
cleaning of these systems immedi- 
ately became apparent. 

The following method has proved 
very effective in reducing ultimate 
silica concentrations in boiler water 
during the preliminary operations 
phase; although a certain amount of 
additional time and effort is involved, 
certainly these are far outweighed by 
the obvious advantages to be gained. 

Install cone-type wire-mesh strain- 
ers in condensate suction lines at the 
most convenient points between the 
hot-well and the pump inlets. This 
generally will be found to be at the 
expansion joint flanges. 

With supporting jacks under the 
condenser still in position, fill the 
condenser to a point above the top 
row of tubes with condensate or de- 
mineralized water, if available; other- 
wise, use the cleanest, purest water 
to be had. 

While the condenser is filling, add 
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CONDENSATE PUMP 


sufficient dissolved tri-sodium-phos 
phate to raise the ultimate phosphate 
content of the water up to 80 or 100 
ppm. Adjust the ultimate pH of the 
water to 11.0, using caustic soda. It 
is assumed that at this point the 
condensate pump motors have been 
bumped for correct rotation, and 
that coupling halves between pumps 
and motors have been checked for 
alignment and made up. Valve the 
condensate pump discharge piping 
so that water will discharge through 
the air ejector equipment and re 
circulation line back to the condenser 
without entering the lowest pressure 
feed water heater, Start one con 
densate pump and establish circula 
tion through this portion of the con 
densate system. 


Watch for Vibration 


In addition to cleaning the piping, 
this will also serve as the run-in 
period for the condensate pumps and 
a close watch should be maintained 
to see that they function properly 
and without undue vibration or heat 
ing of the driving motors. Alternate 
the pumps frequently at the begin 
ning of this operation to permit 
cleaning of suction strainers until 
their condition indicates that the 
interval between cleanings may be 
extended. Continue this recirculation 
for at least four hours. 

While the above is going on, pipe 
fitters should run a temporary pipe 
from the outlet of the last feed water 
heater in the condensate evcle (i.e., 
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the heater just before deaerator in the 
feed cycle) to the open manhole in 
the turbine exhaust casing. The out 
let end of this temporary pipe is to be 
pointed down and away to prevent 
water splashing back into the turbine. 
Line up the system to allow the con 
densate pump discharge to circulate 
through the by-pass piping and, 
through the temporary pipe, back to 
the condenser. 

By-pass piping should be thorough 
ly flushed before putting water 
through the heaters so that any for 
eign matter in this piping will be car 
ried back to the condenser where it 
can be easily removed, rather than 
into the heaters where subsequent 
manual cleaning is all but impossible 
Finally, route the water through the 
heaters and continue flushing until at 
least four hours of trouble-free opera 
tion has been attained for each con 
densate pump. 

After flushing is completed, drain 
the system and again inspect the 
condenser hot-well. As a rule, addi 
tional amounts of welding stub and 
bead, as well as other debris, will be 
found to have accumulated and will 
be cleaned out. Remove, clean, and 
replace the condensate pump suction 
strainers. 

The temporary pipe may now be 
removed, but welding of the pipe 
from the heater to the deaerator 
should still be deferred until the 
deaerator has been cleaned, inspected, 
and flooded to back-flush this par 
ticular line 





Fig. 1. New Milliken Station of New York State Electric and 
Gas Corp installs bottom ash and fly ash removal system 


Fig. 2. Dual hopper, located under the 1,000,000-lb-per-hr 
boiler, collects ash as it is discharged from the furnace bottom 


Modern Ash Handling Pays Off 
At Milliken Station 


Great aid in preventing air and stream pollution, increasing plant 
efficiency, cutting operation and maintenance costs, is modern bot- 
tom ash and fly ash removal system on 1,000,000-Ib-per-hr boiler 
at the Milliken Station of the New York State Electric & Gas Corp 
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Fig. 5. This schematic drawing of the hydraulic bottom ash system shows equipment 
involved and illustrates conditions just prior to handling ash as described in text 
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rH.O KEEP PACE with a booming 
U.S. economy, utilities have built 
numerous new generating plants dur- 
ing the past ten years. This ever- 
increasing demand for power has also 
led the industry to concentrate on 
increasing plant efficiency. 

Plants have called for larger and 
more modern boilers and related 
equipment. Results are impressive. 
With up-to-date coal burning equip- 
ment, these plants are able to pro- 
duce from 10 to 40 per cent more 
steam per dollar of investment. 

To achieve the highest possible 
efficiency, a plant must also solve 
many problems connected with aux- 
iliaries, including inherently diffi- 
cult ones — handling problems con- 
nected with delivery of coal to boilers 
and removal of ash. Utilities are using 
more and more automatic coal and 
ash handling systems matched to the 
combustion capacity of their plants. 

Study of these systems reveals how 
this modern, automatic equipment 
depends less and,less on operators. A 
good example is the ash removal sys- 
tem recently installed by the author’s 
company in the Milliken Station of 
the New York State Electric and Gas 
Co., Fig. 1. The power plant was de- 
signed by Gilbert Associates of Read- 
ing, Penna. 

This installation includes both bot- 
tom ash and fly ash removal systems. 
Bottom ash is handled hydraulically 
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Fig. 3. Hydrobin, located in front of the tall dust silo of the 
fly ash system, overflows into the surge tank shown at right 


and fly ash is handled pneumatically. 
These systems minimize possibilities 
of air and stream pollution and pro- 
vide highly efficient automatic op- 
eration. 

The pneumatic system utilizes pri- 
mary and secondary collectors for the 
separation of ash from the conveying 
air. Operation is made automatic by 
the use of an automatic sequence 
control. 

Of particular interest is the hy- 
draulic materials handling system for 
removing furnace bottom ash, to be 
described here. From start to finish, 
ash is removed quickly and efficiently 
by a low-pressure, recirculating sys- 
tem which serves the 1,000,000-lb- 
per-hr boiler. 

A single ash pump serves the entire 
system, and with no high-pressure 
water used anywhere, cost of in- 
stalled horsepower, power consump- 
tion and maintenance expense are 
low. Maintenance is particularly re- 
duced, for the low pressure eliminates 
high velocities through nozzles and 
pump clearances and simplifies the 
packing problems, particularly in 
valves. 

Conveying water is recirculated 
and re-used, thus contamination of 
nearby streams is completely elimi- 
nated. Practically no make-up water 
is required in the bottom ash han- 
dling system. The only water that 
enters the system is (a) the clear 
sealing water for the Hydroseal pump 
and (b) the make-up water required 
to compensate for evaporation and 
water absorbed in the ash. 

As shown in Fig. 5, the installation 
consists of a dual-bottom ash hopper, 
ash gates, clinker grinders, ash 
sumps, a Hydroseal ash pump, a 
Hydrobin, a surge tank, abrasion- 
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resistant piping and 
valving and controls. 

The dual hopper, Fig. 2, is of heavy 
steel plate construction, designed to 
hold a head of water. It is divided 
into two compartments. The walls of 
each compartment are sloped to fa- 
cilitate the gravity feeding of ash. 
Each compartment can be shut off 
from the transporting system by 
means of an -sh gate, 

Located beneath the gates are 
double-roll clinker grinders and ash 
sumps. Valves and spun alloy Ash- 
colite piping connect the Hydroseal 
pumps to the sumps. Low-pressure 
nozzle headers located in each ash 
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Fig. 4. Ash-laden water is discharged into the top of the 
Hydrobin and starts to build up in cone-shaped bottom 


hopper compartment are used to 
flush ashes into the transport system. 

The Hydrobin, shown in Fig. 3, isa 
100-ton capacity dehydrating ash 
storage bin equipped with underflow 
and overflow baffles to separate the 
ash from the water. Four stationary 
decanting units are evenly spaced 
down the sloping sides of the Hydro- 
bin. A floating decanter unit, which 
rests just below the surface of the 
water, removes the excess surface 
water down to the level of the ash 
within the bin. 

The surge tank receives all over- 
flow and decanting water from the 
Hydrobin. Because of its elevation, 
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Fig. 6. Discharging ash falls to bottom of Hydrobin while excess water auto- 
matically flows over weir and drains into the surge tank, as described in text 
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Fig. 7. Overflowing water at top of Hydrobin passes under 
circular underflow baffle and over serrated weir. Floating 


decanter contains overflow pipe as 
Bin also contains stationary decanting 


provides enough head to 
quantities of low 
pressure water at both (a) the nozzle 
headers in the ash hopper (to aid the 
flow of ash down the interior walls of 
the hopper) and (b) the inlet to the 
ash sump (to satisfy pumping 
ditions). 
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Operation of System 

Here's a step-by-step description 
of how the bottom ash handling sys 
tem works: The system is inoperative 
while bottom ash accumulates in the 
hopper compartments below the 
boiler. Figure 5 shows the hopper full 
of ash, the Hydrobin empty and the 
surge tank charged with water ready 
for use. Ash is removed separately 
from each hopper compartment. 

First step in the process is the 
starting of the Hydroseal pump. This 
initiates the flow of water from the 
surge tank through the left-hand ash 
sump, the pump and the discharge 
line to the top of the Hydrobin, Dur 
ing this initial phase of the operation, 
the ash gates are closed and the grind 
ers are not yet in operation 

Next, the clinker grinder is started. 
This the material for proper 
internal clearance within the piping, 
and aids in feeding the material into 
the system at a uniform rate. After 
the grinder is operating, the ash gate 
is opened, allowing material to flow 
into the enclosed system 
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Automatic Overload Control 

If there should be a surge of fine 
material from the ash hopper into 
the system, the specific gravity of the 
solution being pumped would in 
crease appreciably. This immediately 
increases the discharge head of the 


shown in Fig. 6. 
louvers with drains 


pump. By means of a pressure switch 
at the discharge of the pump, the 
grinder is momentarily stopped to re- 
tard the flow of material until the 
discharge pressure of the pump de- 
creases back to its normal operating 
pressure. In this manner, overloading 
the system is automatically pre- 
vented. 

The Hydroseal pump discharges 
ash-laden water through about 250 ft 
of 6-in. diameter Ashcolite piping at a 
rate of approximately 1000 gpm. 
This results in a velocity sufficient to 
keep the solids in suspension. 

Ash-laden water is discharged into 
the top of the Hydrobin, as shown in 
Fig. 4, and starts to build up in the 
cone-shaped bottom of the bin, Fig. 
6. As the Hydrobin fills with ash, the 
effluent flows over the weir shown in 
Fig. 7, and returns to the surge tank, 
as in Fig. 6. When the hopper has 
been emptied as far as possible by 
gravity flow methods, the residual 
ash is washed into the sump by the 
low-pressure nozzle headers at the 
upper end of the slopes and, shortly 
thereafter, the left-hand hopper is 
completely emptied. The same op- 
eration is repeated for the right-hand 
hopper compartment. When both 
compartments are empty, and the 
system is purged, the pump is 
stopped. 

When the overflow at the top of 
the Hydrobin stops, the water is de- 
canted through the overflow pipe in 
the floating decanter. This continues 
until the decanter can no longer 
siphon off any more water from the 
top of the Hydrobin. The final stage 
of decanting is accomplished by 
draining off the remaining water 
through louvers along the sides of the 


Fig. 8. Excess water in Hydrobin overflow trough passes 
through overflow piping into this surge tank, and then back 
through system. Water is slightly muddy and contains fines 
in suspension, which aids in transporting the ash and pyrites 


Hydrobin and returning it to the 
surge tank. At this point, the Hydro- 
bin is ready for unloading. 


Also Handles Pyrites 

It is interesting to note that py- 
rites from four pulverizing mills are 
conveyed pneumatically to an over- 
head collecting bin. This collecting 
bin has sufficient storage for periodic 
removal of the pyrites from the mills. 
The pyrites are discharged dry by 
gravity into the ash hopper. In this 
manner, no outside water is intro- 
duced into the system since the ma- 
terial is separated by centrifugal 
separators from the conveying air in 
the same manner as the fly ash at 
this plant is handled. 


""What!! You forgot 
to order the coal?” 








Fig. 1. Blocks of dry ice from snow 
presses, left, travel on conveyor belt 
to band saw, background, for cutting 


How Ammonia Compressors 
Can Make Dry Ice 


( YARBON-DIOXIDE gas from 
4 natural wells in southeastern 
Colorado is being changed to dry ice 
up to 50 tons per day) at a plant 32 
miles from Las Animas. Unusual fea- 
ture of this plant is the use of a 
system which utilizes standard Frick 
Company ammonia compressors in 
processing the carbon dioxide. 

Usual method of making dry ice 
required that the gas be compressed 
in three stages. Using water-cooled 
condensers, this process results in 
final pressures of 900 to 1200 psig, 
and pressures of such magnitude call 
for special compressors with cross 
head effect and extra-heavy castings. 
The system now used by the Colo 
rado CO, Corp. obviates the need for 
this type of equipment. 

Leaving the wells, the gas is 
pumped by a booster compressor into 
an 8-in. pipe line, five miles long. Gas 
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Fig. 2. Equipment layout in machine room of Colorado CO» Corp., Las Animas 


Fig. 3. General view of equipment; ammonia compressors, left; CO» units at right 


entering the plant mixing drum, av- 
erages 25 psig. (Temperature in this 
mixer and exchanger is lowered by 
cold gases returned by the snow 
presses, and some entrained moisture 
is removed by this procedure. ) 

From the mixer, the CO, gas is 
drawn into a pair of standard 12- by 
12-in. two-cylinder enclosed type 
compressors with hydraulically-op- 
erated automatic capacity controls. 
These compressors discharge the gas 
into a water-cooled shell-and-tube 
vessel which serves as a pre-cooler 
and oil separator. 


Gas Filtered and Liquified 

After leaving the pre-cooler and oil 
separator, the gas is passed through 
four vertical oil filters and then re 
duced to liquid form in a shell-and 
tube condenser, This vessel is also 
vertical and liquid ammonia at — 28 
F is circulated through its tubes. The 
CO, liquified in the condenser is 
stored in a large receiver, 

From the receiver, the liquid CO 
goes into a single-pass heat exchanger 
through which blow-back gas from 
the snow presses is drawn (before it 
is mixed with the incoming gas from 
the wells). Blow-back gas tempera 
ture is 100 F or colder, The CO 
condenser, receiver, and sub-coolers 
are enclosed in an insulated room. 

Sub-cooled CO,» from the single 
pass heat exchanger, or sub-cooler, is 
expanded into the cubical chambers 
of the snow presses which form the 
dry-ice blocks. 

Each hydraulic snow press has a 
chamber 20-in, square, is fitted with 
a ram in the upper part and a power 
operated cover plate at the bottom, 
The presses have a 24-hr capacity of 
25 tons of dry ice. 


Compressed CO. Flashed to Snow 


Liquid CO 
press chamber at a fixed pressure for 
a given time; about 42.5 per cent 
flashes into loose snow. The snow is 
then compressed by lowering the 
ram, and the flash gas, about 55 per 
cent of the charge, is returned to the 
system as described previously, This 
process is continued. until the com 
pressed block of snow is about 11 
inches deep; it is then ejected to a 
conveyor belt to be fed to the band 
saws for final cutting to cube sizes. 

The ammonia system includes two 
14- by 12-in. four-cylinder compres 
sors which handle suction gas from 
the CO, condensers, The ammonia is 
condensed in an %-pass shell-and-tube 
vessel supplied with water from a 
cooling tower, Liquid ammonia drains 
into a receiver fitted with an elec 
tronic purger, 
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Hot-Lime-Zeolite Still a Good Process 


‘TITH multibed and mixed-bed 
demineralization receiving 80 

much publicity in recent years, there 
is a tendency for many engineers 
to feel that the old hot-lime-zeolite 
process is obsolescent. A_ timely 
ASME Paper, (No. 56-A-191), by 
S. B. Applebaum and R. J. Zum 
brunnen restores the right perspec- 
tive by pointing out that for many 
applications the hot-lime-zeolite is 
perfectly adequate and that there 
is a large range of medium pressure 
boilers for which the hot-lime-zeolite 
process should be compared with de 
mineralization before a decision can 
be reached to solve a specific boiler 
prodlem 

The authors quoted the specific 
case of the Scott Paper Co at Everett, 
Wash., which had a boiler-tube prob 
lem in 1954, on relatively soft water 
using internal treatment 

It was decided that silica in the 
feedwater must be reduced by exter 
nal water treatment. At first, demin 
eralization only was considered: How 
that would be 
required, and estimated costs of de 
were found to be so 
high that a detailed comparative 
study was made of all available 
methods for removing silica. Finally 
a hot-lime-zeolite system was se 
and installed and has been 
operating with satisfactory results 

The choice between the two sys 
tems depends largely on the impor 
tance to the particular plant of silica 
deposits. As is well known, silica 
deposits in boilers and on steam tur- 
bine blades serious losses by 
decreased efficiency and costly main 
The only remedy thus far 
found has been to reduce silica in the 
steam to lower and lower amounts, 
and 0.02 ppm has been generally ac 
cepted as the maximum tolerance of 
silica in steam to avoid such deposits 

Now the amount of silica in the 
steam is a function of boiler pressure 
and the silica in the boiler water 
boiler salines), and Table 1 shows 
these relationships for pressures from 
250 to 3000 psig 

It is obvious from this table that, 
as boiler pressures rise above 1250 
psi, requiring silica content in the 
boiler of under 3 ppm, demineraliza- 
tion is the only chemical method that 
can be used. Demineralizers can re 
duce SiO, in the make-up to 0.01 to 
0.05 ppm. However, for medium 
boiler pressures with allowable silica 
limits of over 5 to 25 ppm in the 
boiler saline, the effluent make-up 
silica of 0.5-1-0 ppm from the hot- 
lime-zeolite process will likewise re- 
sult in few concentrations and low 


ever, the investment 


mineralization, 


Cause 


tenance 


blowoff and is 
suitable. 

The dividing line between medium 
and high-pressure boilers for which 
demineralization should be compared 
with other systems usually falls be- 
tween 750 and 1250 psi. 

Demineralized water is undoubt- 
edly superior, having lower total dis- 
solved solids and particularly lower 
silica, and is definitely the correct 
treatment for higher pressure boilers. 
However, hot-lime-zeolite produces 
water of 0-2 ppm hardness, 20-30 
ppm alkalinity, and 0.5-1.0 ppm 


therefore, entirely 


Table |. Relation between boiler pres- 
sure and silica in water shows how 
boiler salines are a function of pressure 


Ratio of 
SiO, (steam) 
SiO, (boiler water) 
Expressed in ‘ 


Boiler SiO, tolerances 


Pressure 
in psig 


in ppm in 
boiler water 


100 to 133 
50 to 67 
19 to 25 
7.50 10 
3.8to 5 
2.110 2.9 
0.8to 1.1 
0.3 100.5 
0.09 10 0.13 


250 O15 

500 03 

750 08 
1000 2 
1250 
1500 
2000 
2500 
3000 


4 
7 
8 
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Table Il. Comparative operating chem- 
ical costs and equipment costs for three 
different methods of water treatment 


Demineralizer 
Chemical ib /1000 gai C/ib C/1000 gal 
H,SO, 0.39 0.75 0.3 
HaOQH 1.25 3.00 » 
4. 
Salt Splitter 
NaCl 
NoOH 
H,SO, 


Hot Lime Zeolite 
Lime 0 
MgO 0.80 
Solt 0.43 
1.36 


Equipment Cost (Non-Automatic without freight and 

installation) 

$24,900. 
70,000. * 
39,500. * 
50,000 


Pre-Clarification 

Demineralizer 

Na), Saltsplitter and acid feed 
Hot Lime Zeolite 


* These equipment costs do not include pre-clari- 
fication which shouid be added. 


silica, which will protect medium- 
pressure boilers and turbines from 
carry-over, scale, and silica deposits 
with reasonably low boiler blowoff 
rates. 

Hot-lime-zeolite has the following 
advantages when compared to de- 
mineralization. 

1. It can handle raw waters that 
are not entirely free from turbidity. 
Demineralizers require clear water 
to avoid rapid fouling, which in turn 
involves additional investment for 
preclarification equipment preceding 
the demineralizer. 

2. Styrene-cation resin used in 
hot-zeolite plants has proved very 
stable at high pH values and tem- 
peratures not exceeding 250 F. At 
higher temperatures there have been 
cases of some deterioration, although 
even when that happens its replace- 
ment cost is only about one third 
that of anion resins. 

3. On the other hand, strongly 
basic anion resins have been found 
to be stable only for exceptionally 
clear well waters low in organic con- 
stituents, and then only when rated 
quite conservatively. 

4. Strongly basic anion resins, 
while doing an excellent job of silica 
removal, also tend to absorb organic 
acids, color, iron, and other such im- 
purities. This causes resin fouling. 
Methods of cleaning resins have been 
developed, but they are not always 
successful, and usually only partly 
restore resin capacity. 

5. As the anion resin ages, in- 
creases have been observed in the 
amount of outage and water required 
for rinsing excess caustic soda to 
waste before placing the unit back 
in service after regeneration. When 
this increase becomes excessive, the 
anion bed may have to be replaced 
before the end of its otherwise useful 
life. 

6. Hot-lime-zeolite investment 
and operating costs are usually much 
lower. Lime and salt, the chemicals 
used, are easier to obtain and handle 
with little fluctuation in cost. Caustic 
soda used for anion resin regenera- 
tion must be of a high grade quality 
with attendant higher cost. 

For all these reasons hot-lime- 
zeolite should be given careful con- 
sideration when the boiler pressure 
and plant operating conditions made 
it applicable. One should not assume 
in advance that demineralization is 
the only method to use, and a com- 
plete study of investment and oper- 
ating costs should be made to permit 
selection of the simplest and most 
economical method of accomplishing 
the desired results. 
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Does Your Cleaning Cost Too Much? 


YOME INTERESTING figures on 
J the subject of air cleaning costs 
were given at a recent press meeting 
to announce Minneapolis-Honey- 
well’s entry into the electronic air 
cleaning field. 

Particles in the air vary in size 
from 1/1000ths in. to 1/25,000,000ths 
in., or, a micron being 1/25,000 in., 
from 20 microns to 0.001 micron. 
The conventional air filter does a 
fairly good job in trapping the larger 
particles, but particles below about 5 
microns are too small to be removed 
by these filters. The very small parti- 
cles, that go right through conven- 
tional filters, include smoke, fly ash, 
rubber particles from tire abrasion, 
oil mist, bacteria, viruses and many 
other tiny foreign objects. In terms 
of cost, at least 50 per cent of the 
staining caused by dirty air is due to 
particles smaller than 3 microns, i.e., 
smaller than can be caught by con- 
ventional filtering arrangements. 
Many engineers with air conditioned 
buildings do not realize that the air 
conditioning equipment, with con- 
ventional filters, does not clean the 
air, and as a result all over the coun- 
try millions of dollars are being spent 
every year for building cleaning. 

In a study of 624 office buildings, it 
was found that owners spend on the 
average 57 cents per sq ft to keep the 
rental space clean enough for oc- 
cupancy. This represents 23 per cent 
of the building’s entire operating cost. 
A Minneapolis bank building spends 
$175,000 a year just for building 
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Background shows diagramatic opera- 
tion of electronic air cleaner. inset pho- 
tograph shows demonstration model 


cleaning, including $12,500 for wash- 
ing the inside of windows and $10,000 
a year for washing walls. None of 
these figures include such hidden 
costs as the time spent by stenog- 
raphers cleaning their typewriters, 
time lost cleaning ventilating ducts, 
elevator shafts, control equipment, 
and all the other places and things 
that have to be cleaned outside the 
direct rental areas. 

Electronic cleaning, which uses the 
same principle as the conventional 
electrostatic precipitator, has the ad- 
vantage of being able to remove all 
small particles, down to 1/1000th of 
a micron. This includes viruses and 
any known disease-producing germ. 

Though the electronic air cleaner is 
more expensive than the conven- 
tional type, when building cleaning 
costs are added to the initial cost of 
conventional filters, the electronic 
cleaner in most cases wi'l come out 
ahead, since cleaning is unnecessary 
with a cleaner that can remove lit- 


erally all the dirt from incoming air. 

The electronic air cleaner is de 
signed to fit into inlet air duct of an 
air conditioning system. Illustration 
shows its operation diagramatically. 
Dust laden air flows through the 
13,000v-ionizer section of the cleaner. 
This potential is obtained from a 
power unit fed from a 110-v a-c 
source. Passage through the ionizer 
removes electrons from the dust 
particle atoms, so they become posi- 
tively charged ions. These dust ions 
then pass through a series of collector 
plates, with a potential of 6500 ¥y 
between them. The positive ions are 
attracted to the negative plate and 
the spare electrons are attracted to 
the positive plate, white the clean air 
continues on through the system. 
When enough dirt has collected on 
the plates the accumulated dust and 
dirt is washed away by a water 
spray. 

In addition to the immediate eco- 
nomic advantage of this cleaning 
system for industrial and office use, it 
also has enormous future potential 
for residential units. At present, the 
air cleaning units cost about $500 
apiece installed, but with the reduc 
tion in cost that will accompany 
large-scale manufacture and distribu- 
tion, it is hoped to bring the cost 
down to something like $125 or $150 
apiece. 

Inset photograph illustrates a dem 
onstration model of the electronic air 
cleaner, showing the ionizing section, 
and behind it the collector plates 
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By PAUL R. LUTZ" 


JIPE SIZING is an important en- 

gineering chore which often has 
to be done in limited time using 
methods that are either inaccurate 
or too complex. 

The chart shown on the opposite 
page is simple to use and gives very 
accurate results. It has been obtained 
without compromise of any sort. A 
very wide flow range is included, i.e. 
up to 1,000,000 lb per hr, and the 
chart covers pipes of 1 to 100 in. 

Low pressure drops have been 
chosen to give conservative sizing 
for quick and reliable use. 

The pressure drops are as indi- 
cated for saturated steam between 
1 psi absolute and 14.7 psi absolute, 
and for all other pressures, 15 psig 
and up, the indicated drops are equal 
to 1 per cent of the gage pressures. 

Below atmospheric pressure, the 
| per cent figure gives pressure drops 
practical, so the 
values on the chart in the column 
headed Pressure Drop (psig/100 
have been taken from practical ex- 
pressures below zero 
Readers using the 
chart for these low pressures may 
their own values for pressure 
drop if they prefer them. 


too small to be 


perience for 
gage pressure. 


use 


Actual required inside diameter is 
obtained by starting up from the 
steam quantity on the lower hori- 
zontal base line, to the intersection 
with a sloping steam pressure line, 
thence to the pipe size on the left or 
right of the chart. Due to the low 
pressure drop basis, the nearest nom- 
inal size will often be satisfactory. 

Flow with higher pressure drop 
may be closely estimated from the 
relation: 
ow Sep x charted flow 
\ Charted drop 

Higher flow 

Examples: 

2 per cent pressure drop instead of 
1 per cent charted would mean 1.41 

charted flow. 

3 per cent pressure drop instéad of 
| per cent charted would mean 1.73 

charted flow. 

4 per cent pressure drop instead of 
1 per cent charted would mean 2.0 

charted flow. 


So, to use the chart to find pipe 
size with 2:1 pressure drop, for exam 
ple, first divide required flow by 1.41 

Such results will be highly ac 
curate, well within the limits of the 
basic data, and slightly conservative 
with the higher pressure drops, as 
corresponding friction factors are 


Pipe Sizing Chart—Simple, Accurate 


generally only slightly lower. 

Dash lines for superheat give a con- 
venient comparison with the satu- 
rated steam line for the same gage 
pressure, the pressure drop being the 
same 1 per cent relation. 

Velocity curves are not shown for 
the following reasons: 

1. To retain chart simplicity. 

Knowledge of the _ velocities 
within the pressure drop limitations 
generally serves no useful purpose. 

3. The pressure drop is usually the 
yardstick which applies much more 
importantly than velocity. 

Examples are given on the chart 
for the several types of problems most 
commonly needed, 

Additional lines for other condi- 
tions which the engineer might need 
repeatedly can be plotted by calculat- 
ing one, two, or three points depend- 
ing on refinements required. 

Each calculated point was ob 
tained from the Moody Friction Fac 
tors for Pipe Flow, in the Nov. 1944 
ASME Transactions. Readers inter 
ested in the method by which the 
points on the chart are obtained may 
write the Editor of Powrer EN 
GINEERING for the mathematical cal 
culations. 

*Mechanical Engineer, Day & Zimmer- 
man, Ine. 


GE Produces Own Version of TV's “Line-Up” 


TIME-HONORED METHOD of 
aligning turbine shells at General 
Electric’s Gas Turbine Department 
in Schenectady involved use of a 
taut wire stretched through the hous 


ng; with this as the established 
centerline, alignment of the units 
was then estimated for assembly 


purposes. 

A faster, more precise 
performing this line-up operation was 
developed by the company’s Tech 
nical Products Department. The new 

special closed 
consisting essen 


method of 


method utilizes a 
circuit TV system 
tially of a camera, connecting cable, 
and a monitor (receiver). 

When lining up the turbine shells, 
the camera is bolted, leveled, and 
centered on the first or master shell 
shown at extreme right in illustra- 
tion). When another shell is to be 
attached, a target plate is centered 
in the new shell and the camera lens 
focused to the known distance to the 
target. Then, by watching the moni- 
tor as the new shell is moved into 
place, an operator can accurately 
adjust and align this shell with the 
master shell set up previously. 

Especially designed to operate un- 
der the rugged conditions and low 
light levels often found in industrial 


applications, the camera is equipped 
with a telescopic lens. The monitor 
at left in photo) resembles a home 
TV receiver, but, because of its 


600-line resolution, brings in a pic 
much clearer in detail 


ture which is 


receiver §25- 


than that of a home 
line). 
Gas turbine shown is the largest 


yet to be manufactured in the West 
ern Hemisphere; rated at 16,500 
kw, it will be installed in Mexico. 





Engineer at GE's Gas Turbine Department lines up units with a special TV set 





Fig. |. Ericsson's first solar engine was 
able to generate a fraction of a hp 


| ADIATION, the fuelt for solar 
energy, is the radiation which 
the sun transmits to the earth through 
some 92,500,000 miles of virtually 
empty space. Unlike the extremely 
potent radiation which constitutes the 
fuel for atomic power plants, solar 
radiation is diffuse and contains no 
lethal frequencies. The wavelengths 
which reach our atmosphere range 
from the invisibly short ultra-violet 
0.25 microns) through the visible 
0.4 to O.8 uw) to the far infrared 

4) »). Of the sun’s radiant energy, 
99 per cent is contained in the narrow 
band between 0.25 and 3.0 microns 

The distribution of radiation in 
tensity throughout the solar spectrum 
tells us that the sun's surface tem 
perature is about 10,000 F. The 
temperature of the sun's interior, 
where hydrogen fusion produces the 
virtually unending conversion from 
matter to energy, is estimated to be 
10,000,000 F! 

Solar energy is measured in terms 
of the heat produced when the radia 
tion falling on a surface is completely 
absorbed. The unit of radiation 

| Sines the term “fuel” has been 
adopted in nuclear technology for an 
eneray source which is radiant rather 
than combustive, the same concept may 
be used in discussing solar energy 


Author's Note When the first 
installment of this series was being 
prepared, the current crisis in the 
Middle East was still in the making 
The vital importance of the oil sup 
plied from the deserts of Arabia ha 
now become apparent to everyone 
The vast energy reserves which lie 
beneath Iran, Iraq, Kuwait and Saudi 
Arabia are the prize for which the 
industrialized nations of the world 
are contesting. Political and economic 
decisions of far-reaching significance 
are now being made with energy as 
the primary consideration | 
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Energy From The Sun 


In our December 1956 issue the author reviewed the 
world energy situation and showed why new sources 
are so necessary for us. Here he discusses availability 
of solar energy and some devices used to harness it 


By JOHN |. YELLOTT* 


measurement (one grarn calory per put, and concluded that a reliable 
square centimeter) is the langley (ly), average value was 1.94 ly /min or 429 
named for the great astronomer of Btu/ft’-hr. This value was raised 
the Smithsonian Institution. Con- slightly in 1954 by Johnson and 
verted to more familiar units: again in 1956 by Stair and Johnston 
1 ly = 3.687 Btu/ft? (Btu per afterstudying data from high altitude 
square foot rockets and from spectroscopic meas- 
] ly min 221.2 Btu/ft*-hr urements made at Sun Spot, New 
Btu per square foot per hour) Mexico. 2.04 ly /min (451 Btu/ft *-hr 
698 watt/meter watts per is now believed to be a good mean 
square meter value. 
The radiant energy which reaches 
Beyond the Atmosphere the outer fringes of our atmosphere 
The rate at which solar energy’ is materially reduced by scattering 
reaches the earth’s atmosphere is and absorption before it reaches the 
known as the solar constant. The  earth’s surface. On a clear day, at sea 
first accurate value was John Erics- level, the direct radiation may range 
son's estimate of 7.11 heat —_ per from 250 to 320 Btu/ft ?*-hr. The 30 
min per sq ft (426 Btu ‘-hr). to 40 per cent which is scattered by 
Measurements of great Bs were dust and absorbed by air molecules, 
made before World War I in many’ water vapor, etc. is not entirely lost, 
parts of the world by Smithsonian because about half of it reaches the 
expeditions headed by Dr. C. G. earth as diffuse radiation. The total 
Abbot.' He found definite evidence *kxecutive Director, Association for 
of minor variations in the sun’s out- Applied Solar Energy 
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Fig. 2. The slightly elliptical orbit of the earth, as shown above, causes us to be 
3.5 per cent farther away from our energy source in summer than in winter 


POWER ENGINEERING 





usable solar energy is the sum of 
these two components. A concentrat- 
ing collector, such as a solar furnace, 
can use only the direct radiation 
which travels in straight lines and 
can be focussed. A flat plate col- 
lector can use both the direct and the 
diffuse radiation. 

The total amount of radiation 
which reaches a collector on the 
earth’s surface depends upon the 
number of hours of sunshine per day, 
and the thickness and nature of the 
atmospheric path through which the 
sun’s rays must travel. The angle 
between the collector surface and the 
rays also determines the amount of 
energy which can be collected per 
sq ft of surface. The first two factors 
depend primarily upon the earth’s 
movements around the sun and local 
weather, while the arrangement of 
the collection surface is a matter for 
the designer to determine. 

The earth moves around the sun 
Fig. 2) in a slightly elliptical orbit 
which causes us to be some 3!% per 
cent farther away from our energy 
source in summer than in winter. The 
celestial axis about which our planet 
rotates daily is not parallel to the 
axis of the elliptic plane of our orbit 
and so we are tilted away from the 
sun in the winter, and towards it in 
the summer. This 23 '4 deg tilt means 
that, in mid-summer, the sun’s radia- 
tion has a minimum thickness of 
atmosphere to traverse before reach- 
ing the earth’s surface. In mid-winter, 
our part of the globe is tilted away 
from the sun, and solar radiation 
must travel through a maximum 
blanket of air in order to reach us. 
Horizontal collector surfaces are also 
more effective in summer than in 
winter because of the sun’s higher 
position in the sky. 

Our tilted axis causes the length of 
our day to vary with the season. A 
simple excursion into astronomy tells 
us how high the sun will rise in the 
sky on any given date. On the two 
equinoxes, March 21 and September 
21, the sun’s noon altitude will be 
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equal to the local latitude plus 23!4 


Fig. 4. Distribution of solar energy over the United States. 
Figures give solar heat in Btu per sq ft per average day 


February, 1957 


deg. Taking Phoenix, Arizona, (lati- 
tude 3314 deg N) as an example, the 
sun’s noon altitude on the two 
equinoxes is 57 deg. By June 21, the 
sun has moved 23!4 deg farther 
north, and the noon altitude is 80!4 
deg. On December 21, the sun 
reaches its most southerly position; 
the day is only 10 hours long and the 
noon altitude is only 331% deg. 


Solar Energy Inventory 

The U. S. Weather Bureau main- 
tains 58 stations where daily measure- 
ments are made of the total solar 
energy falling on a horizontal flat 
plate. The direct radiation com- 
ponent is measured at a few other 
locations and the data are published 
monthly.‘ These data have been 
analyzed and correlated to give the 


type of chart shown in Fig. 4. Aver- 
age total radiation per summer day 
in the United States varies from 
almost 2600 Btu/ft *-day in the arid 
mountains of the Southwest to 1850 
along the coasts from Maine to 
Florida. In winter, latitude is the 
most important factor.® 

A single sq ft of collector surface in 
Maine or Oregon will receive about 
440,000 Btu in a year, while the same 
sq ft, moved to southern Arizona, 
would receive nearly 730,000 Btu. 
Latitude and cloud cover are the two 
most important factors in determin- 
ing the total insolation at any par- 
ticular location. 

Most of the inhabited areas of the 
world receive plenty of solar energy 
to meet all of man’s requirements. 
The United States, for example, re- 


Fig. 3. Somor Solar Pump, which converts the sun's radiant energy into mechanical 
work. Turntable enables coliectors to be turned to the most efficient position 
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Fig. 5. Chart showing relation between temperature, number 
of cover plates, and efficiency for a flat plate collector 
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Fig. 7. Experimental model 
of 400 cell solar energy 
converter using silicon cells 


Fig. 6. Concentrator-type solar plant, constructed in 1901 at 
Tempe, Arizona, was used for pumping irrigation water 


ceives more than 30,000 x 10 Btu, 
or 700 times our present energy use. 
The problem which the engineer must 
solve is how to this abundant 
supply of free income energy at a total 
cost which is within our ability to pay 


use 


Utilization of Solar Energy 
The sun’s energy manifests itself as 
photo-electric and photo 
chemical effects. A brief summary 
will be given of the first two. The 
third, which includes the most im 
portant process of photosynthesis, 
is beyond the scope of this brief 
review. Men have tried to use solar 
energy earliest times, but no 
means existed to generate useful 
power from the sun’s heat until steam 
and hot-air engines were invented 
Crude devices to heat water by solar 
energy date back many and 
production of salt by solar evapora 
tion of sea water is probably the most 
ancient of man’s sun-activated pro 
cesses, Photo-electricity has been 
known for almost a century, and 
millions of selenium photocells have 
heen light-meters and in 
similar applications. The silicon cell, 
developed within the past two years 
by scientists of the Bell Laboratories 
and Hoffman Electronics, is the most 
efficient way known today to convert 
sunlight into electricity 


thermal, 


since 


years, 


used as 


Thermal Applications 

Most fundamental of all thermal 
solar processes is the simple fact that, 
when sunlight falls upon a surface of 
any kind, the surface becomes warmer 
than the surrounding air. The extent 
to which the surface temperature rises 
depends upon many factors, most im 
portant of which are, a, the angle 
between the surface and the 
rays, b, the absorptivity of the sur 
face, and c, the precautions taken to 
prevent the surface from losing the 
absorbed heat by convection to 
the surrounding air, by conduction 
through its supporting structure, and 
by radiation back to the sky. A de 
tailed discussion of these factors can 
be found in references 3, 7, 8, and 9. 


sun's 


The angle effect is caused by the 
fact that the sun’s rays travel in 
straight lines. When a surface is 
perpendicular to the rays, their 
intensity is at its maximum, but when 
the surface is tilted away from the 
sun, the radiation intensity drops off 
and reaches its minimum when the 
surface is horizontal.’ 

The absorptivity of the surface is 
extremely important, since shiny 
metallic surfaces reflect most of the 
incident energy, while dull black sur- 
faces can absorb as much as 96 to 
98 per cent. Recently, a type of 
surface has been developed by H. 
Tabor of Israel which is highly ab- 
sorptive for the short wavelength 
radiation from the sun, but is a very 
poor emitter of the long wavelengths 
which come from low temperature 
surfaces. This selective absorption 
is a very important discovery and 
one which deserves greatly intensified 
research. 

The most effective way to minimize 
the loss of energy from the sun-heated 
surface is to cover it with one or more 
sheets of a glass-like material which 
is transparent to the sun’s rays but 
opaque to the longer wave lengths 
emitted by the warmed surface. This 
is the familiar greenhouse effect. The 
air space between the surface and the 
glass is an effective preventer of heat 
loss by convection. The insulating 
effect is materially improved by 
evacuating the space. 


Flat Plate Collectors 

\ flat plate of blackened metal, 
covered with one or more transparent 
sheets of glass or plastic, is the sim- 
plest collector of solar energy. Some 
means must be found to transport 
the collected energy to a device which 
can use it, and this is most readily 
done by attaching tubing to the sur- 
face. A fluid can then be used to 
carry the heat to the point where it 
can be used. Recently, two processes 
have been developed by which the 
tubes and the sheet are integral, thus 
greatly reducing the cost of the col- 
lector. Plastic cover sheets with the 


same optical properties as glass, but 
with much lower cost, are also avail- 
able now. These two developments 
will bring about a major reduction in 
the cost of solar heat collectors. 

The temperature at which the 
energy can be collected is of para- 
mount importance. As this tempera- 
ture rises, the heat loss from the 
collector also increases, and the effi- 
ciency of collection drops off. Effi- 
ciency is important in solar engineer- 
ing because it controls the first cost 
of. the installation rather than the 
operating cost as in more conven- 
tional fuel-burning equipment. The 
relation between temperature of col- 
lection, number of cover plates, and 
collection efficiency for a particular 
configuration * is shown in Fig. 5. 

A flat plate collector, operating un- 
der favorable conditions, can readily 
maintain its surface temperature at 
100 F above the ambient air. Water 
and air heaters in the southern half 
of the United States, for example, can 
operate at 150 F to 160 F outlet tem- 
perature without difficulty during 
most of the year. 


Space Heating 

Once heat has been collected in the 
temperature range of 140 to 160 F, it 
can be used in a variety of ways. 
Here are some of the potential and 
actual applications. 

Space heating is probably the most 
important, since nearly one-third of 
our energy supply is used for this 
purpose. An excellent example of this 
application is the heating system 
recently installed by Bridgers and 
Paxton in their new Solar Building in 
Albuquerque, New Mexico. 

Here virtually all of the heat re- 
quired to maintain comfort through- 
out the winter will be procured by 
890 sq ft of aluminum collector sur- 
face, covered with single sheets of 
window glass. Water is used as the 
working fluid and heat storage is 
afforded by a 5000 gal tank buried 
beside the building. A heat pump is 
used to supply auxiliary heat when 
four sunless cold days occur in 


POWER ENGINEERING 








| Eo Cat 





Fig. 8. Solar energy furnace, with a 5 ft diam parabolic 
Arizona State College 


reflector, recently installed at 


sequence, and to cool the building in 
summer. This use of a warm water- 
to-air heat pump is likely to become 
increasingly important in the future 
when electricity will supply most of 
our domestic energy needs. 

The distillation of sea water is an- 
other process of great potential sig- 
nificance which can be accomplished 
by variations of the simple flat plate 
collector. A single glass or plastic 
cover above a moistened black fabric 
provides a very simple heat trap 
which can produce more than a gallon 
of distiiled water per day for each 10 
sq ft of surface."* Recent develop- 
ments of multiple-effect evaporators 
give promise of multiplying this out- 
put by a factor of at least four. Major 
developments in the solar distillation 
of sea water should result from a 
program now under way at San 
Diego, Calif., under the sponsorshiy 
of the Office of Saline Water, U. S. 
Department of the Interior. 

The production of temperatures 
low enough for air conditioning and 
domestic refrigeration can be accom- 
plished by absorption systems using 
ammonia, water, and hydrogen. This 
is a very important potential use of 
solar energy which is only now begin- 
ning to receive the attention which it 
deserves. A_ significant degree of 
cooling can be accomplished by radi- 
ating heat to the night sky and stor- 
ing the chilled water for use during 
the heat of the day. 

Power in limited quantities can be 
produced from flat plate collectors by 
the use of volatile fluids such as SO,, 
Freon, etc. One example of this 
process is the Somor pump, produced 
in Italy and demonstrated at the 
Solar Engineering Exhibit in Phoenix 
in 1955. The vapor is used to operate 
a small reciprocating engine which 
drives a pump. The water which is 
lifted by the pump is used to cool the 
condenser. 

The use of Tabor’s selective surface 
on well-insulated flat plate collectors 
which track the sun will enable vapor 
to be generated at respectable pres- 
sures from Freon and similar fluids. 
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More efficient solar prime movers will 
undoubtedly come from this com- 
bination. 


Concentrating Collectors 


Collectors which concentrate sun- 
beams of large area on relatively 
small areas can operate at tempera 
tures up to 5000 F. The solar fur 
naces now used for high temperature 
research use precise parabolic reflec 
tors to concentrate large amounts of 
radiation upon small targets. Such 
furnaces can maintain temperatures 
above the melting point of any 
known metal for daily periods up to 
8 hrs. Figure 8 shows the 5-ft diam 
furnace now in use at Arizona State 
College in Tempe. 

Power generation from solar en- 
ergy has been accomplished many 
times during the past 100 years. 
None of the developments described 
below has been a commercial suc 
cess, but each has moved a step for 
ward towards a goal which must 
some day be achieved. 

America’s first great solar scientist 
was John Ericsson. The fame and 
affluence which were his rewards for 
the victory of the Monitor over the 
Virginia enabled him to devote the 
last 25 years of his life to solar energy. 
His first operable solar device was 
the hot air engine shown in Fig. 1. 
The conical reflector, which concen- 
trated the sun’s rays upon the hot 
end of the single cylinder, collected 
enough solar energy to permit a frac- 
tion of a horsepower to be generated, 

Ericsson determined that the coni- 
cal concentrator could not collect 
enough energy at the available rate of 
insolation, 250 to 300 Btu /ft* -hr, so 
he turned his attention to the much 
larger steam engine. The hot air en- 
gine was converted into a gas burner, 
and thousands were sold for water 
pumping and similar low powered 
applications, 

One type of parabolic trough con- 
centrator used flat silvered glass 
mirrors to direct the radiation * con- 
tained in a sunbeam of 23,400 sq in. 
cross-section”? upon a heater tube 


Fig. 9. Artist's version of solar power plant built in Egypt in 
1913 with 14 ft wide by 205 ft long parabolic troughs 


6'. in in diam and 11 ft long. The 
resulting 27-fold concentration per- 
mitted steam to be generated at 35 
psi abs in quantities sufficient to run 
the 6 in. by & in. condensing engine 
at 120 rpm. 

The arrangement shown in Fig. 1 
is typical of concentrator-type solar 
plants. These must be able to track 
the sun, so that its rays can be 
focussed upon a collection element, 
The largest plants erected in the 
United States were those built shortly 
after 1900 by A. G. Eneas, an Eng- 
lishman whose work was financed 
by a group of Boston investors. 
Figure 6 shows a photograph taken in 
1901 of a plant on the banks of the 
Salt River at Tempe, Arizona. This 
collector was rotated at the neces- 
sary 15 deg per hour by a weight 
which was cranked up to the top of 
the supporting tower each day. The 
change in the altitude of the reflector 
was made manually every few days. 
This plant was used for pumping 
irrigation water until it was de- 
stroyed by a sandstorm in 1903. 


Largest Plant in 1913 

The largest of all solar power plants 
was constructed in 1913 at Meadi, 
Egypt, by Frank Shuman, again 
with English capital, and with the 
wise counsel of the British physicist, 
E. V. Boys. Shown in an artist's ver- 
sion in Fig. 9, this plant used seven 
parabolic troughs, 14 ft wide at their 
opening and 205 ft long. The econom 
ics of this installation in 1913 were 
marginal, and the advent of World 
War I caused it to be abandoned. 

Interest in solar power plants has 
been revived since World War II, 
primarily as sources of irrigation 
water and small amounts of elec 
tricity.’ Dr. C. G. Abbot has built 
several very efficient small steam 
generators using parabolic concen 
trators which focussed the sun’s en- 
ergy upon blackened copper pipes 
contained within evacuated glass 
tubes. The largest of these is about 
to be tested at the University of 


Arizona. continued on page 114 
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Fig. |. Tube wall thickness being measured by Penetron with Fig. 2. The Penetron, with standard head (shown in section in 
tangential head. Thickness is read directly off the meter Fig. 4) being used to measure boiler tube wall thicknesses 


Atomic Tool Measures Tube Thickness 





Fig. 3. The Penetron has two types of head. Diagram above shows principle of 
measuring tube thicknesses with the tangential head. This is the one shown in Fig. | 








GAMMA RAYS PE GAMMA RAYS SCATTERED 
THRU PLATE “ BACK REACH DETECTOR 


Fig. 4. Shows principle of measuring tube wall thicknesses with Penetron's standard 
head. Figures 2 and 5 show the Penetron in operation with this type of head 


Using the ability of, gamma rays 
to pass through steel, this instru- 
ment measures accurately the 
thickness of boiler and super- 
heater tubing, thus enabling 
weaknesses to be detected in 
good time and avoiding the unne- 
cessary removal of good tubing 


No LONG AGO, one of Detroit 
Edison's St. Clair Station boilers 
developed three waterwall leaks. Re- 
pairing them was easy enough, but 
the leaks showed that the tubes were 
weak in places and more leaks might 
be expected before long. 

Here was a familiar problem. 
Should the tubes be replaced at once, 
with the risk of removing many sec- 
tions of expensive alloy tubing before 
their useful life had been exhausted, 
or should they be left, with the risk of 
having a tube fail at a time when the 
boiler might be vitally needed? 


The Penetron 

To the rescue came an atomic de- 
vice, called the Penetron, which en- 
abled DE’s engineers to measure ac- 
curately the wall thicknesses of all 
their suspect tubing. Figures 1, 2, and 
5 show this instrument in action, and 
here is how it works. 

The Penetron is made with two 
types of measuring head. One, the 
tangential head, is for use on the out- 
side of tubes or pipes. The other, the 
standard head, can be used on either 
the inside or outside of a pipe. 
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Fig. 5. Andre deWilde, Detroit Edison Company Research Engineer, using the 
Penetron with standard head to measure wall thickness of o large insulated pipe 


Let us consider the tangential head 
first. Figure 3 shows a section through 
the instrument. A small piece of radi- 
um A is located inside a heavy shield 
B. The shield is for the operator's 
protection. Through a small window 
in this shield, gamma rays from the 
radium radiate toward the detector 
C passing through the tube on their 
way. Rays that get through the tube 
are counted by the detector, this count 
being sent via the pre-amplifier D to 
a meter in the control case (shown in 
Fig. 1). A thick metal tube wall allows 
fewer rays to get through, giving a 
lower meter reading. By suitably cal- 
ibrating the meter, it can be made to 
read the actual wall thickness of the 
tube through which the gamma rays 
are passing. Figure 1 shows the tan 
gential head in use. 


Standard Head 

Since the bundle of gamma rays 
emitted by the radium through the 
shield window covers about 1 sq in., 
that is the area of the tube wall over 
which the thickness is measured. Any 
pipe from 1 to 12!4 in. can be checked 
in this manner. 

Figure 4 shows a section through 
the standard head. A is a radium 
needle, B a shield, and C the gamma 
ray detector. In this case, no direct 
rays from the source reach the detec- 
tor, but only those rays which are 
scattered back from the metal whose 
thickness is being measured. The 
amount of reflection depends on the 
thickness of metal. A thick metal will 
reflect more rays than a thin one. The 
reflection is done by the entire thick- 
ness of metal and not just a layer, 

As with the tangential head, the 
rays arriving at the counter are am- 
plified and passed on to a suitably 
calibrated meter, which reads the 
thickness of metal directly. Figures 2 
and 5 show the standard head in use. 


Other Applications 

Note the difference in meter read 
ings between application of the two 
types of head. With the tangential 
head, the reading decreases with 
thickness of metal, while the opposite 
is true for the standard head. How- 
ever, this makes no difference to the 
final result, since each instrument is 
calibrated to read wall thicknesses 
directly. 

This new instrument has many pos- 
sibilities. To give a couple of exam- 
ples. It is possible to determine water 
level in a pipe with it. Water absorbs 
gamma rays, so if the tangential head 
is moved up the outside of a tube con- 
taining water, the meter reading will 
change sharply when the water level 
is passed. 

Another application was made re- 
cently in Detroit Edison’s Research 
Laboratories, when the weight per 
cu ft of fly ash was measured under 
various conditions of campacting by 
means of the Penetron. 

The above information is based on 
articles by Andre deWilde and Gor 
don G. Mattox in Detroit Edison's 
Coal lo Kilowatta 





Municipal electric light and power plant in New England relies on big diesels, can’t gamble on short-cut operating tricks 


Cut Maintenance, Increase Diesel Life 
With Proper Warm-Up Procedure 


How you start and apply load to your stationary diesel can have a 
decided effect on maintenance costs and engine life. Author tells 
why proper warm-up procedure is necessary and how to go about it 


By C. B. GRAVES 
LIFE 


decreased 


AND 


— 


4 maintenance costs for diesel en- 


gines can be achieved simply by 
following a common-sense procedure 
in starting and warming up the equip- 
ment. 

Start and warm-up is the most 
critical phase of operation for all 
internal combustion engines and par- 
ticularly so for the larger units. 
During this time, engines operate 
under the most unfavorable con- 
ditions to which they are subject in 
normal service; any steps that can 
be taken to reduce the effects of these 
conditions will pay off handsomely 
by extending engine life significantly. 

One of the roughest forms of usage 
to which a large stationary diesel can 
be put is to start the engine cold, 
bring it up to full speed immediately 
and apply a full load. The reason 
most often given to explain why this 
is harmful is that such practice does 
not permit adequate flow of lubri- 
cating oil to bearing surfaces before 
they are placed under load. While this 
is quite true, there is an equally im- 
portant reason why loading a cold 
engine is bad practice. That reason is 
the unequal rate at which metal 
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parts in the engine expand as it 
warms up to operating temperature. 

It takes a good deal longer for 
engine parts to stabilize, expansion- 
wise, than it does for the lube oil 
system to reach operating efficiency. 


How Scuffing Occurs 

Consider what happens when cold 
engine is started and put on load at 
once: Cylinder heads, pistons, and 
upper parts of the liners are heated 
rapidly and attain normal expansion 
in short order; other parts are still 
relatively cold and stresses, strains, 
or actual distortion and misalignment 
may occur. With some running clear- 
ances measuring only a few thou- 
sandths of an inch, even slight mis- 
alignment may result in cylinder and 
yiston scuffing or wiping of bearings. 
Vhere physical clearances are elimi- 
nated entirely by distortion, lubri- 
cants cannot prevent metal-to-metal 
contact and resultant damage. 

In some cases, because of forced 
warm-up, engine frames or bedplates 
may heat much faster on one side 
or the other and throw the crank- 
shaft bearings out of line. Under 
load, this may cause actual wiping 
of main bearings. 

There are two generally accepted 


methods of warming up heavy-duty 
diesel engines to normal, or near 
normal operating temperatures and 
thus eliminating excessive expansion 
strains, distortions, and misalign- 
ments. 

1. Allow at least two hours for the 
warm-up period; start engine at low 
speed and increase speed every half 
hour. After two hours, engine should 
be running at about *4-speed without 
load. Engine is then ready to take 
on load. 

2. By-pass cooling water from other 
operating engines through engine to 
be started until water jacket tem- 
perature in down engine comes up 
to normal. 

First procedure is better, and if 
combined with second, best. If man- 
agement will not permit two-hour 
warm-ups on the ground that fuel is 
“‘wasted,”’ and it cannot be sold on 
the long-term advantages of this 
procedure, the second alternative 
should be selected. 

Wherever possible, circulation of 
cooling water through all engines in 
the plant is advisable if one or more 
are out of service. If this practice is 
maintained for the life of the engine, 
much trouble and maintenance ex- 
pense with diesels can be eliminated. 
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Photos Make 
Lubrication 
Much Easier 


AS THE 


USE of automatic con- 
trols increases, both inside and out- 
side the power plant, the task of 
keeping equipment adequately lubri 
cated becomes more and more diffi- 


cult. The need for good lubrication 
has increased, since the greater the 
dependence on a particular machine, 
the more expensive is a shutdown if 
the machine fails. However, lubri- 
cation 1 more difficult, because as 
machines become more complex they 
tend to have more and more points 
that must be kept lubricated, and 
many of these points are often hard 
to see and hard to get at. 

The value of a lubrication program 
has to be judged by the extent to 
which it keeps machines properly 
lubricated. A detailed plan on paper 
for the lubrication of a particular 
machine is valueless when some of 
the lubricating points on the machine 
be overlooked in practice be- 


may 


ELECTRICITY served by the 
Salt River Power District, Phoenix, 
Arizona, in a series of soil experiments 
on Salt River Valley farms is produc- 
ing interesting results. 

The experiments, under way here 
since December 28, 1955, are being 
handled by the Collopy Electro-Soil 
Co, Phoenix. The work consists of 
installing cathodes at one end of a 
farmer's field and anodes at the other, 
both joined to a rectifier by wires 
which can be left in the field or in- 
stalled beneath the surface soil. There 
is no danger of electrocution to farm- 
ers or those who work the harvest. 
A dry plate selenium type rectifier is 
located at one end of the field. This 
converts 220 a-c to d-c with voltage 
between 62 and 65 giving between 
7 and 16 amp. 

Purpose of the experiments is to 
accelerate the reclamation of bogged 
and salted agricultural areas; to pro- 
mote a better growth of crops; to 
produce an earlier maturity of crops; 
to control soil pests, and to provide 
a soil conditioner. 

The experiments have proved that 
salt prevailing in many areas of the 
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|. Metering Roller Gears 
Belt Tighteners 
Graham Worm Drive 


wr 


cause they are too difficult to locate. 

Readers of POWER ENGINEERING 
may remember the excellent descrip- 
tion of Eastman Kodak’s lubrication 
program by C. L. Pope and C. R. 
O'Neill in our November 1954 issue. 
In their plant they have a large 
number of unusually complicated 
machines. For some of these, where 
lubricating points cannot be brought 
out to a convenient panel board, or 
where it is not convenient just to 
mark the points with white paint, 
they have resorted to the use of 
marked photographs to help the man 
who has to do the job. 

The illustration above shows a 
typical photo with the lubrication 





Valley have been driven into the 
earth and the earth has become more 
porous and able to absorb more irri- 
gation water in a shorter time. Previ- 
ously, to correct this type of con- 
dition long runs of irrigation water 
were required without very much 
success. After the electrical experi- 
ments the water runs were reduced 
considerably and effective results 
have been achieved. 

First installation for the experi- 
ments was initiated in Deaver, Wy- 
oming in September 1951. Those 
initial experiments, on a 5-acre plot 
and subsequent tests, proved that 
electrifying the soil could produce 
results if properly handled. 

For the present series of experi- 
ments, 9 anode pipes of scrap steel, 
2 in. diam and running east and 
west, were driven 4 ft into the 
ground, 30 ft apart. Across the field, 
cathodes, also of scrap steel, one in. 
diam, were also driven 12 ft into the 
earth. The wires connecting anode 
and cathode with rectifier were 
stretched 1200 ft across the field. 
This length can be adjusted accord- 
ing to the irrigation run. Shortest 


Lubrication Points 
4. Edge Control Cams 


5. Graham Roller Drive 
6. Speed Changer Motor 


Electric Current Flow De-Salts Earth 





7. Graham Drive Motor 
8. Speed Changer Output Shoft 
9. Speed Changer Reducer 


points marked on it. In some in- 
stances it may be necessary to take 
more than one photograph of a par- 
ticular machine if all the points can- 
not be seen in one view. 


The method can be applied to 
many different types of machines, 
and it has been found to be very 


successful in practice. The photo- 
graphic approach is much faster and 
costs less than making line drawings 
or blocking out unwanted details to 
give a simplified picture, and, fur- 
thermore, the photograph eliminates 
confusing terminology in identifying 
parts, for the observers can see for 
themselves exactly what parts are 
indicated. 














length handled in these tests was 600 
ft. 

Tight, slick spots on a 10-acre plot 
which previously showed crop failure, 
are now producing abundantly. 

Low cost of this method of soil 
electrification is a major factor in the 
success of the tests. During a 10- 
month period of constant testing on 
one ranch, 5462 kwh were used, 
costing about $156. Only 1900 kwhs 
were needed to increase the size and 
improve the crop of honeydew melons 
at another ranch. The cost of elec- 
tricity per acre has averaged between 
$2.40 and $10 for the experiments. 

According to the inventors of the 
process, the electrification of soil can 
be expanded to almost any size 
acreage providing additional rectifiers 
are added. So far, eight experiments 
have been conducted on various 
farms in the Valley. 

The experiments are now being 


conducted in other States and the 
process varies depending on _ soil 
conditions. 


These codperative experiments are 
to be continued to further verify the 
satisfactory results already achieved. 














NO STUCK RINGS: 


Stop the formation of varnish, sludge and carbon in your Diesels and keep 
it stopped with Sinclair RUBILENE®, the high viscosity index oils proved 

by over 35 years in industrial Diesel applications. RUBILENE earns its 
reputation by its performance under continuous operation and heavier 
loads. It fights deposits and gives better protection to cylinders, pistons, 
rings and other vital moving parts. Your Diesel stays on the job longer... 
service time is cut "way 'way down! 


Let RUBILENE help solve your lubrication problems. Regardless of the 
make or age of your Diesel, where a high vi oil is needed, there’s a member 
of Sinclair’s RUBILENE Or RUBILENE HD family that meets your requirements 
exactly. Call your local Sinclair Representative for further information 

or write for free literature to Sinclair Refining Company, Technical Service 
Division, 600 Fifth Ave., New York 20, N. Y. There’s no obligation. 


RUBILENE OILS 
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Extra Powerful X-Ray Machine 
Speeds Metals Research 


AMONG THE MANY factors 
limiting development of steam tur 
bines, nuclear reactors and heat ex 
changers, gas turbines, and other 
items of power engineering equip- 
ment, the behavior of metals at high 
temperatures is one of the most im- 
portant, and improvements in metal 
properties set the pace for advances 
in a large range of equipment. 

An extra powerful x-ray machine, 
designed by Dr. A. Taylor, a research 
wientist at Westinghouse Research 
Laboratories, is expected to make im 
portant contributions to the study of 
behavior at high temperatures 
valuable in 
changes in the 
atomic iron-alumi 
num alloys at high temperatures. 

Up to now, certain changes were 


alloy 
It has already 
about 


revealed 
formation 
arrangement of 


these alloys at certain 
temperatures, they were not 
clearly understood. With the use of 
this new high-intensity machine, it is 
possible to take x-ray photographs of 
these alloys during the precise mo 
temperature 


observed in 
but 


ments when, due to 


changes, the magnetic arrangements 


of the atoms in the metal is under- 
going transformation. 

This new machine is at 
times more powerful than most other 
comparable machines, and with it the 
x-ray beam can be concentrated on a 
focal spot less than half the normal 
size. This enables photographs to be 
taken in 1/15th of the usual time, 
thus speeding up work enormously. 

This gives the machine a great ad- 
vantage for work at high or low tem- 
peratures. For example, photographs 
have been taken at temperatures as 
low as — 300 F. This can probably be 
done with less powerful equipment, 
but because of the long exposure time 
that would be necessary, the cost of 
liquid helium would be prohibitive. 
With the new machine, the greatly 
reduced exposure time considerably 
reduces the cost of liquid helium. 

In addition to conducting studies 
at low temperatures, the new ma- 
chine has been used to take x-ray 
photos of metals as hot as 3000 F, 
making it possible to study the char- 
acteristics of the metal before it 
vaporizes or undergoes some chemical 


least 15 


New super-power crystallographic x- 
ray machine probes atomic structures 


change at the high temperature. 

The machine is also equipped with 
an adapter which gives an x-ray beam 
only 400 millionths of an inch diam of 
This thin, intense beam approaches 
the dimensions of the lattice struc- 
ture of a metal crystal, and permits 
the investigation of individual crys- 
tals with an exactness not possible 
with a beam of larger size. 


Consolidated Edison Estimates Nuclear Power Cost 


AT A RECENT Congressional 
hearing, Gordon R. Milne, Mechani 
cal Engineer for the Consolidated 
Edison Co. of New York, reported 
to the joint Committee on the present 
status of the company’s Indian 
Point nuclear plant 

In the course of his report, Mr 
Milne gave some interesting figures 
on the estimated cost of power to be 
produced by this plant 

The reactor will be a pressurized 
water arrangement, using uranium 
as base fuel and thorium as the fertile 
material. Since this is the first appli 
cation of thorium to a large power 
reactor, it was considered advisable 
to hold the nuclear fuel temperatures 
to moderate levels 

Since this would result in 
temperatures low in comparison with 
conventional steam generating prac 
tice, it was decided to effect further 
economy in the generation of electric 
power by providing a separate oil 
fired superheater to raise the temper- 
ature of the steam before its utiliza 
tion in the turbine. 

Heat produced by the reactor will 
result in electrical generation of 140, 
000 kw capacity. Adding the oil fired 
superheater will give an additional 
96,000 kw of electrical capacity, or a 
total plant capacity of 236,000 kw 


steam 


Estimated cost of electric power 
to be generated by the Indian Point 
plant is shown in the table. This cost, 
including fixed charges at 13.5 per 
cent, fuel costs, cost of reprocessing 
nuclear fuel, and all operating and 
maintenance charges, should be about 
9 mills per kwh 


The cost of reprocessing nuclear 
fuels is at best an approximation, 
since commercial reprocessing plants 
have yet to be built and operated. 
The figure of 9 mills per kwh com- 
pares with 7!4 mills which is cost of 
generation at Consolidated Edison's 
newest conventional steam plant. 


ESTIMATED POWER PRODUCTION COSTS 
INDIAN POINT NUCLEAR POWER PLANT 


GROSS REACTOR CAPACITY —MW—HEAT. 
GROSS ELECTRIC CAPACITY.—REACTOR. 


SUPERHEATER .. 


TOTAL. 


REACTOR. 


NET ELECTRIC CAPACITY , 
SUPERHEATER. . 


TOTAL 


89 


219 


ANNUAL NET M M W H PRODUCTION (80% LF) 


REACTOR.... 
SUPERHEATER 


TOTAL. 


ANNUAL COSTS 

FIXED CHARGES— 55,000,000 @ 

PUEL—NUCLEAR Olt 

OPERATION AND MAINTENANCE 
TOTAL 


13.5 


910 
623 


1533 


AMOUNT 
$ 7,430,000 
4,650,000 
1,500,000 
13,580,000 


CENTS PER KWH 
0.485 
0.303 
6.100 
0.888 





TT-1203 


1906 was the year this turbine 
was built in Terry's plont. It is 
believed to be one of the first 
small direct-connected turbines 
built for commercial use in the 
United States 
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The Terry Steam Turbine Company was 
incorporated in 1906 to manufacture 4 
workable and efficient prime mover that 
would operate with minimum mainte- 
nance. This prime mover was the solid- 
wheel turbine, which had been invented 
by Edward Clinton Terry a few years 
before. 

Although maintenance practice has im- 
proved vastly since then, the demand for 
the turbine has multiplied many times. 
Rising maintenance costs have actually 
increased the need for trouble-free oper- 
ation. 

Today, there are more Terry solid- 
wheel turbines in operation, and there are 
more built each year, than ever before. 
The explanation is simple. 

Here is a turbine with a virtually in- 
destructible wheel. Made of a single forg- 
ing of special composition steel, there are 
no separate parts to loosen or work out. 
As the only function of the blades is to 
form a series of pockets, any wear which 
may occur does not materially affect horse- 
power or efficiency. 

Blades will not foul. They have large 
clearances and are further protected by 
the projecting rims at the sides of the 
wheel. As the side clearances are also very 
large, end play can do no harm, 

These are a few of the reasons why the 
Terry solid wheel turbine has been the 
work borse of industry — since 1906. For 
the full story, send for a copy of Bulletin 
S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 





“Nps B Ul JepUuLLs ay} esn 02 UBM aM JI 
Ing ‘sejoy ay} UI 3Je} ey asn aM SZurpus 
{up Sulop av am Us A “SAM Ul-pBo}] 
OM} 842 UO sSUOTeUUOD BYsHQIezEM 
aSN PUB SEPIS 84} UO SJUBA JIB XIs ayy Yo 
jeas 0} @ABY [LM NOA ‘juaseld st pinby 
JdjVM BIVYM PISN aq O32 SI YonYyo ay 

| “Yonyo [ejew 8y3 O32 pepuNnols sulodsag 

} SQM JO ‘synu ‘pnyjs [ejeul ayy JO} ABM 

ajqissod ou st 204} A]QOeLI09 aUOp SI STYya 
}] ‘Ajeinoses peue7ysy pue pnys ssBiq 
84} 02 PeYyOeBIe SEM aILM pPBe] JouseUI 
ey, “s}nu sstuq OM} YILA peuezysy 
pue Surysnq Jeqy ey) jo apis yoRe 
uo gnd sBMm JeyseM Jeqy euO Ueyy “Sul 
-YSNnq 94} Ul pezlesul sem JZulysng Jeqy & 
pue xOq [eJeW ayy JO pus 94) Ul paTjUp 


SBM WBIP “Ul-S; JO BOY Y :SMOTIO] SB sem 
{]Quiass¥ 9j0q YoRe Zuryew jo poy wy 
*XOq 84} WO] peze[Nsul alam 


}BY) SIjOqG OM} Jo ABM <q xoq e443 JO pue 


our siyy Buojo 4n> 


WOOSGNVH ONIWSSNIONZ Y3MOd 


B UL aUOp SBM JuIpULA ayy “yey Jurpurn 
ey} desy djey 03 adey Surjseui jo JeAR] & 
paced am aM jo JaAR] YoRe UseMjeg 
‘Ajywedeos Zut{ise9 Juan sues 
ey} peulequIeW [Qs am Ysnoy ye ‘foo 
B® OUUL PULM 0} JeISBe PUB JaT]BUIs sEM 
iL aSNBIeG alLM aZIS JasIB] BuO JO pRaIs 
“Ul joyyezed ul alm J]4 JO spuBs OM} 
pasn a4 ‘ajod sed sun} §07 Ful 
yous peyeoo joweue /| jo 4 ¢ 
pasn aM jousew yore Juiputm Joy 
‘guiod Au® 3® sai00 
ay} JO [ejJew 34} Sutyonoy ata jouseu 
ey) queAeid 03 peorjd puke ynd alan 
ede} aldury pue isededysy jo sevaid 
wi0330q pue do} awity ewes ay] dy “ede} 
alndwy yory3-Ul 190° JO JaAR] asus & 
uedy} puke ‘aloo YoRe punol peddeim sem 
‘yoy? “ul 999° ‘sededysy jo seAR] a[suis 
@ 3sulg “I uo peddeim sem aim jouseu 
84} “PpelOyOUB SEM BOO YORa alojeg 


@yjOO1G,, Of JOLI@jUT yUIed jOW, SU@YSOM Ye, UIDJO2 MOA SHWE UL UMOYSs Sdyp Buds ee7y) ‘Syi0Od 
4O AjQwessO PUD UVOYORNIGO, 104 SUOMsUeWIP Buimoys ‘Ajquiesso spay syeuBow jo menu Wyewos “7 “Bij 


> 
o 
~ 
. 
5 
3 
2 
Pal 
o 
oD 
v 
rs 
© 
v 
2 
5 


fold along this line 


WOOSGNVH ONIWFSNIONS Y3MOd 


Opes0jo) “poy Ayooy, 


*uonNoa oid 
y } Wey} Sulsn ysasZns pynom 
I 3nq ‘sit 243 Aq pejeisues yeay jo 


; 


JUNOWPF BAISsaoxe AUR aq 10U PyNom aley} 
}8Y} peusisep OSs SBM JULILA a4} @snBo 
-8q AjISSoDeU ayNjOsqe ue 4OU ale sajoYy 
SVU], “UOTpIsOd UI ay3 deay 03 ysnf 
ev sdijo Suds ay], “eptsul ay} uo allK 
ay) ysurese AR] | jousewW 
42 @pisul [ej you 119} PUL “82 
ay} OjUl AMYysy pesseid uey) pure 
u033009 ANY aeyl] pepperys so yuede U0} 
eq plnoys ya} Jo seed jeurs euL 
‘dip Zuuds & yj aorid ul 
ay SBM 3 auL *STIOO At punole a}8] 
“Noll JIB ja] 03 i]9} GILK Weg) pel] pue 
Ul &; 8814} peay[iip am xoq ey} jo 
opis ey) uo pute wo0}}0q ey} o7 a0] 
*pesn 
xq 0} Sulos SBM BI YDIGRM UO BORB]INS AUB 
0} JouseW ay} dwWEP O72 pasn am szjOg 
ul C1? By eAlevel OF xoq ey jo pue yvt8a 
18 IND BAM SJO[S “XOq BY} JO WI0R}0q 34} 
{iL4 USNy spvey Melos 843 Zug 07 YUNs 
-12]UNOD Blam SejOY 34} pus ‘smass dEO 
ul 7 Ag ‘ul * GAIA OF xoq 243 
U3 U . [4 WOM S9]OH 
Vale ay} JO] xOq a4} aye 0} SOpIs 34} 03 
jew SEM asSBq 94} Uey) ‘soUBIReddE 
I } pO pepu 
WAM SIOUIC 
UMOYS SB Pepjam UOII IBY wo 
Pi Uw SJeUSEU 9y} 1Oj XO 


iM im 


1 A Ind 107 B10U a2 
PeyIRIAeB Ose 


im 1 IBiedo eu 


SI@PJOY JOO, SYyjO] @71S-102A0 |asyj 4O seprs Bui 
purs6 105 440m spyoy spay 2yeuBow sy *| “Sy 


jO13uU09 aq pyNoo jyiuUN sy OS YO RLMS 

) UB YK ps0 JeyjouB jnd om 

<jddns 9-8 A-QT[ 843 03 paxooy sem 3ey3 

pi0o 84} U] “‘pepeeu UeyM dous 24} jnoqe 

| lu aq Pp Si9}SBO YIM U I 

7Teu aa pe TUNOW alam JOPBIGUAS 

uey} asoul Ayysts 

So} Bisues STULL U CLtl 10 peeds P 

18 JO}JBIeUaS 3} *y joues me 

ysnig-¢ B 0} 31 peweuUCD am ‘BUIQORW 

SEM DIO UB wood} peuleiqgo *j0};0UI 
‘2-8 A OIL ‘dy e Susy) 

{jddns 9-p ou prey om 

eulyoew Ino Ul pesn oq oO 


4? OLLANOVA SIHL 
+ Bled “G ATTSIHS AS 


yonys 2 ,eUuBDW 4jeS1N0C A -3]-a9}DWw 


‘Teyelelelule)’ 


Shops and Shopwork 


ion 18 


Sect 





—_,._ 


Power TO MOVE A WORLD! 





*> America stands on the threshold of a golden ag 
The sinews of her dynamic economy are flexed a 
never before. Increased power for untold require 
ments will be needed... and met by the most depend 
able supply of low-cost energy—Bituminous coal! 

Proven usable reserves in B&O territory contain 


billions of tons—availahle for centuries to come 


CONTACT OUR COAL TRAFFIC REPRESENTATIVES! 
You'll receive details on the most efficient, low-cost BITUMINOUS 
Bituminous coal for your particular requirements — COALS FOR 
COAL TRAFFIC DEPARTMENT 
B&O RAILROAD, BALTIMORE 1, MD. LExington 9-0400 EVERY 


PURPOSE 
Baltimore & Ohio Railroad 
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Hall Industrial Water Report 


NUMBER 1 








VOLUME 5 


Unscheduled Boiler Outages 
Are the Hobgoblins of Steam Plants 


With demand chasing capacity like the famed headless horseman, 
unexpected loss of a boiler can really be a nightmare. ‘* outing these 
nightmares by helping operators to keep steam plants trouble-free is | 
the function of chemical engineers skilled in water technology. Hall | 
Laboratories assists thousands of plants to keep their boilers on the line. 


FEBRUARY 1957 





Expert Diagnosis 
Ends Plant’s Troubles 


Unhappy about the corrosion and 
deposits occurring in their steam 
plant, a Canadian rubber manufac 
turing company sought out Hall 
Laboratories to help them with their 
problems. 

J. S. Sullivan, one of the service 
engineers in Hall’s Toronto office, 


Package Boilers eR 
Operate Continuously 


Three shifts a day, seven days a 
week, for over five years, with 100 
percent make-up of zeolite softened 
water, the two-drum package-type 


boiler at a chemical manufacturing | 


plant in Pittsburgh has performed 


without one unscheduled outage due | 


to water. 
The boiler is a 25,000 pounds per 
hour unit with continuous one and 


one-half inch floor, wall and roof 


tubes. Hall engineer L. C. Bishop 
reports that these tubes have never 
had to be acid cleaned nor turbined. 
Plant management was immensely 
pleased when a recent inspection 


showed the tubes and drums to be 


virtually like new. 


This record is a tribute to the 


careful water conditioning work done 
by the operating men under the 
guidance of Hall Laboratories. 


Spring Exam No Terror 


At This College 


For some years a college in Mass- 
achusetts had treated boiler water 
with trisodium phosphate in a hit or 
miss manner. Each spring the boiler 
tubes were so dirty with sludge and 
scale that the engineer had to clean 
them by running a knocker turbine 


through the tubes and following up 


with a cutter turbine. 
A couple of years ago the college 


retained Hall Laboratories to set up | 


more satisfactory water conditions. 
The last time the boilers were in- 
spected it was no longer necessary to 
use the knocker turbine. As a matter 
of fact, the cutter turbine was used 
only as a precautionary measure and 


the time spent on the job was only 


half that previously required 
J. A. Gregory, the Hall engineer 
who services the plant, points out 


that this job is a good example of 


how a Hall engineer, with the co-op- 
eration of the operating men, can 
clean up a bad boiler deposit problem. 


Value of Water Treatment 
No Day Dream 


G. W. Rudolf and T. A. 
McConomy, engineers in Hall's 
Washington, D. C. office, recently 
inspected three boilers at an Atlantic 
Coast shipbuilding company. 

One of the boilers had been re 
tubed and had operated with water 
conditions recommended by Hall 
since being returned to service. The 
second had operated about eight 
months without boiler water treat 
ment and then four months with 
Hall recommended water conditions 
A third boiler had operated for ap 
proximately eight months without 
treatment. 

The first boiler was found to be 
free from scale and corrosion with 
just a very small amount of loose 
sludge in the mud drum. There was 
a large accumulation of loose scale 
in the mud drum of the second boiler, 
indicating that proper water condi- 
tions were resulting in removal of 
the scale which had been deposited 
when no water conditioning was 
practiced. The third boiler was very 
badly scaled and turbining was nec- 
essary to put it in shape for further 
operation. 

With this clear-cut evidence, the 
plant operating men were completely 
convinced of the value of Hall super- 
vision of water conditioning. 


conducted a survey of the boiler and 
condensate systems as a first step in 
bringing the plant to trouble-free 
operation. Boiler water conditioning 
for scale prevention was necessary, 
but by measuring corrosion rates in 
the condensate systems Sullivan was 
able to show that condensate treat- 
ment was unnecessary 

After setting up a regular chem- 
ical feeding schedule and prescribing 
control tests and procedures, Sullivan 
nursed the plant along during fre 
quent service visits, suggesting de 
sirable changes as treatment pro 
gressed. 

A recent boiler inspection report 
stated that the boiler was in very 
good condition internally. This is 
the second unit to receive such a 
favorable report since the plant 
started to use Hall system 


When the editors of the Encyclo- 
pedia of Chemical Technology 
wanted a concise discussion of 
“Water, Industrial’ for the final 
volume of their series published in 
1955, they asked Dr. Everett P 
Partridge, Director of Hall Labora 
tories, to write it. Reprints have 
been distributed recently to Hall 
clients. If you would like a copy of 
this 2l-page chapter, it is yours 
upon request 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers’’ to 
industrial water problems. For infor 
mation write, wire or call Hall Lab 
oratories, Division of Hagan Chem 
icals & Controls, Inc., Hagan Build 
ing, Pittsburgh 30, Pa 


Water is your industry's most im 
portant raw material. Use it wisely. 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of industrial Water 
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OHM 


Geuegits 


Mead-Morrison 


COAL 
- UNLOADER 


MORRISON 
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Greater Economy 


because of Mead-Morrison’s 

progressive reeving system 

This system, originated by Mead-Morrison, utilizes 
a single continuous rope for both the hoisting and 
closing motions of the grab bucket. The rope 1s fed 
into the system from a storage reel in small incre 
ments to replace worn portions of the rope. By thus 
distributing the wear the rope is used more efhciently 
and a longer rope life is realized than is possible 
with any two-rope system 


Greater Safety 


because of Mead-Morrison’s 
“dead man” control 


All motions of the bucket are controlled by two 
short, latched levers. The operator is not forced to 
shift his hands from these levers at any time in the 
operating cycle. If the operator removes his hand 
from any lever for any reason, that motion is auto 
matically stopped, thereby preventing uncontrolled 
motion, 


This Mead-Morrison Tower installed at the R,. E 
Burger Station of the Ohio Edison Company at Dilles 
Bottom, Ohio, is a 10 ton stationary coal barge un 
loader with a free digging capacity of 1200 tons per 
hour. A Mead-Morrison barge haulage system works 
in conjunction with the tower 

Write for complete information on the many modern 


features of a Mead-Morrison Material Handling System 
to fit your needs. 
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FAMOUS Dr. HORN 
HAND TACHOMETER 


Many consider Dr. Horn to be the finest speed measuring 
obtainable. Gives instantaneous readings of rota 
tional —or linear and peripheral speeds reg vardle ss of the 
direction of rotation. Measures 6 ranges from 20 rpm to 
$0,000 rpm. Operates with equal precision in vertical 
lanting position. Simple mechanism. Over 
Long life. James G 


dey ce 


horizontal or 
speed protection. Low maintenance 
Biddle Co. is U.S. distributor 


Write for BULLETIN 35-65-PE 
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continued from page 78 


way the physicists were able to 
produce in miniature what astron- 
omers called barred nebulae as well 
as the many armed spiral galaxies 
we have seen in the far reaches of 
outer space through our great tele- 
scopes. Thus, further study of these 
tiny plasmoids, existing for less than 
a millionth of a second, may furnish 
us with clues for a better understand- 
ing of the origin and mechanism of 
the universe. In the meantime these 
experiments also should throw fur- 
ther light on the mysteries of ther- 
monuclear processes. 

Since thermonuclear reaction de- 
pends upon the production of high 
temperatures there has been much 
interest in the production of such 
high temperatures by the shock wave 
method. Dr. A. C. Kolb has been 
working in this field at the Naval 
Research Laboratory and has devel- 
oped methods for producing high 
velocity one-dimensional shock waves 
in various gases. It was found that 
shock waves in deuterium with veloc- 
ities in the 5 to 25 em per microsecond 
range at particle densities varying 
between 10 and 3 & 10 '7 cm * can 
easily be reached by coupling exter- 
nal magnetic fields to a high voltage, 
low inductance discharge. 

Despite the unnecessary classifica- 
tion of the work we in the U. S. are 
doing in thermonuclear research, it is 
obvious from the little information 
that has been disclosed that a great 
amount of effort is being directed to 
ward the solution of the problem. 
There are, however, a great multi- 
tude of formidable obstacles which 
must be overcome before a controlled 
fusion reaction can ever become a 
reality. Though we are still in the 
early stages, many of the scientists 
now engaged in the work are fully 
convinced that a power-producing 
thermonuclear device will eventually 
be built. 

The success of a practical thermo- 
nuclear reaction may depend upon 
some new breakthrough in scientific 
research. As these lines are being 
written comes a report from the Uni- 
versity of California of a new type of 
nuclear reaction that yields energy 
and is akin to thermonuclear reac- 
tions. It is a sort of catalytic reaction 
in which a mu meson (a transient 
particle generated by high energy 
particle accelerators, possessing a 
negative charge but having a mass 
210 times greater than an electron) 
causes a proton and a deuteron nu- 
cleus to fuse together to form a 
helium-3 nucleus. After the reaction 
the mu meson is ejected and may act 
to establish another union of a proton 
and deuteron before it decays. Bub- 
ble chamber photographs at Berkeley 
showed cases where a single mu 
meson catalyzed two nuclear reac- 
tions before decaying. While it is too 
early to speculate upon the full sig- 
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How Aitkin Light Plant 


came to choose 
STANODIESEL Oil M 







7 
? 





Case story of exceptional results obtained , 7 
‘ bh : 7 John Acklestad, Aitkin plant superintendent, 
with Standard Oil diesel lubricants and Carl Klenner (left) Standard Oil industrial 


lubrication specialist check engine service rec- 
ord. Carl has been rendering technical service 
ae . — : was = = ss — on lubrication problems at Standard Oil for eight 
Because of plant operating conditions and generator capacity years. He has a degree from the Michigan College 
installed, Aitkin, Minnesota, Municipal Light and Power of Mining and Technology and has completed 
va » ; : the Standard Oil Sales Engineering School. 

Plant had to operate a 1,235 H.P. Worthington engine over 
38,000 hours before it could be taken out of service for com- 
plete overhaul. During that time, 19.2 million K.W.H. were 
generated. Stanparp HD Oil, predecessor to STANODIESEL 


Oil M was the lubricant. 











“As is” photo of piston removed from engine 
after 38,000 hours of service. Rings were free. 











When the engine was overhauled, all pistons were in good 
condition. All rings were free to move in ring grooves. There 






were no scars on cylinder liners. Piston walls were bright, 






wear was even. Based on this performance from STANDARD 






HD, plant management converted to the improved new oil— 
STANopIESEL Oil M—at the time of overhaul. STANODIESEL 
Oil M has been giving top performance ever since. 








STANODIESEL Oil M is made from highest quality base stock. 
Additives help the oil resist viscosity change and keep parts 
clean. Other additives control foam, keep highly stressed 







parts lubricated. 







Get more information about STanopresex Oil M from your Quick facts about 

Standard Oil industrial lubrication specialist. There is one STANODIESEL OiI M 

near you in any of the 15 Midwest and Rocky Mountain e Keeps crankcase, pistons, cylinder 
walls clean. 

states. Or write Standard Oil Company, 910 South Michigan © Combats depeelt end wear probleme 

Avenue, Chicago 80, Illinois. imposed by use of economy fuels. 





@ Maintains film on difficult to lubricate 
areas and parts. 

@ Eliminates spark plug fouling in spark 
ignited gas engines and reduces com- 
bustion chamber ash and deposits in 
engines burning natural gas, LPG and 
liquid fuels. 

@ Eliminates fuel injector and pump stick- 
ing caused by deposits on injector 


STANDARD OIL COMPANY (| STANDARD 
barrel and plunger where fuel and lube 


(Indiana) | oil commingle. 





























ANDERSON SEMIS... 


THE GREATEST ACHIEVEMENT IN 
INDUSTRIAL THERMOSTATIC STEAM TRAPS 


NEW GQUIKHE¥ 


THERMOSTATIC STEAM TRAPS WITH THE 
FREEZE-PROOF GUARANTEE! 


@ Entirely new in design and engineering, here is one of the 
greatest achievements of all time in industrial thermostatic 
traps. Anderson's trap designers have engineered a trap that 
can be guaranteed freeze-proof—used with utmost safety in any 
outdoor or open-sided building installation. In addition, they 
are made with Anderloy valve and seat designed especially to 
resist scoring! Specify freeze-proof Quik-Flex Thermostatic 
Steam Traps. 





Please send Bulletin 257 describing your new Quik- 
Flex Thermostatic Steam Trap with the Freeze-Proof 
guarantee. 


Name 





Company 





Address 


City ————— a 
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continued from page 112 


nificance of this new discovery, it is 
possible that by some such method 
as this we may be able to promote 
energy-producing fusion nuclear reac- 
tions without the need of the ex- 
cessively high temperatures which 
characterize thermonuclear fusion 
reactions. 

One curious aspect of thermonu- 
clear power is that both in nature and 
in the laboratory, thermonuclear 
reactions are the most obvious ways 
to release energy from the atom. The 
sun as well as all the stars maintain 
their energy by this process. The 
fission of uranium and plutonium 
actually is an odd freak, uncommon 
in nature and requiring very special 
conditions for its production. And 
while we will build fission reactors 
for a long time to come the fact still 
remains that the uranium and tho- 
rium resources of the world are lim- 
ited and that sooner or later we will 
have to turn to thermonuclear power. 

As Dr. Richard Post said at the 
ANS meeting, if you don’t believe 
fusion power will be realized, you 
don’t have faith in the scientific 
method. However, if you think it is 
easy, you are foolish. 


Energy From The Sun 





continued from page 97 


Direct current can be generated by 
sunlight falling upon several kinds of 
photocells. The oldest, least efficient, 
and cheapest of these is the selenium 
cell which constitutes the familiar 
electric eye. Its efficiency calculated 
by dividing the power output by the 
energy input is about 1 per cent, 
which is enough to justify its use for 
control devices, flame-eyes, etc., but 
not for power generation. 

Several years ago, a team of Bell 
Laboratories scientists found a new 
photo-electric element in the so- 
called silicon p-n cell. This adventure 
in solid-state physics is a version of 
the transistor which is rapidly re- 
placing conventional three-element 
vacuum tubes. A thin section of 
crystalline silicon, very slightly con- 
taminated with arsenic and boron, 
has the happy property of converting 
10 to 15 per cent of incident solar 
energy into an electric current. The 
output of each cell ranges up to 0.6 v, 
and 12 cells, in a series-parallel ar- 
rangement, can easily run a small 
radio and charge a battery to pro- 
vide power in sunless periods. 

Where economics is the determin- 
ing factor, solar energy in the form 
of heat at 100 to 160 F is already 
competitive in the southwestern 
parts of the United States. The bal- 
“nce must lie between lower fixed 
eharges and high energy costs for 
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UNION PACKAGED BOILERS 


give Tri-Valley the steam it needs 
to pack 3,200,000 cases of canned 





BIRD'S EYE VIEW of Tr 
plant wr ’ t zes 


Jnion Packaged Boiler 


Producing 24 varieties of canned foods, Tri-Valley Packing 
Association is one of California’s largest independent canners 
In 1955, it packed 58,000 tons of raw fruits and vegetables... GET THE FULL STORY 
3,200,000 cases! including cut-away 
Providing steam for the canning process as well as for illustrations, tube lay 
operating cannery process equipment in each of Tri-Valley’s outs and dimension 
two recently-modernized plants is a 30,000 Ib./hr. Union tables by writing for 
Type MH Packaged Steam Generator. Bulletin MH-353. 
In 1953, Tri-Valley’s first MH Unit went to work in the 
Modesto piant. When the Association’s San Jose plant needed 
a new boiler in 1955, another Union MH Packaged Boiler 
was picked for the job. Says Tri-Valley, “Our selection was 
based upon our evaluation of the design...and the perform 
ance of the Union MH Packaged Boiler installed in our 
Modesto plant.” 
The efficiency of the new Union Generator at the San 
Jose plant has been checked at 77.88% on gas firing at 
33,000 Ibs./hr., which is 10% over rated maximum continu 
ous output. 
From coast to coast, Union Packaged Steam Generators 
are stacking up impressive job records in chemical processing 
plants, pulp and paper mills, breweries, refineries, institutions, 
schools and hospitals, to name but a few 
Completely shop-assembled at Union Iron Works for UNION IRON WORKS 
delivery via rail or truck, Type MH Units can be equipped 
to handle multitudes of needs formerly requiring costly field 
erection and special engineering. Standard units are designed 
in 13 sizes from 10,000 to 50,000 Ibs. of steam per hour. 


ERIE, PENNSYLVANIA 
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products — conventional equipment, and higher 
fixed charges for solar equipment 
where there is no cost for the Btu’s. 

Solar heating, with water, ceramic, 
or chemical storage, is already a 
reality in Arizona, New Mexico, 
Colorado, and Massachusetts. The 
water-to-air heat pump, which does 
double duty as an auxiliary heat 
source in winter and a cooling unit 
in summer, is certain to become 
much more widely used as oil and 
natural gas become scarcer and hence 
more expensive. 

Air conditioning by solar energy 
is in its infancy, but it offers an ex- 
cellent application. The cooling load 
in summer is a function of the 
amount of solar energy, which means 
that radiation-powered cooling equip- 
ment would have the greatest capa- 
bility when the need is greatest. Ab- 
sorption refrigeration looks like the 
most promising process for this 
application. 

When physicists discover new ways 
to generate electricity directly from 
radiation, without going through the 
thermal cycle, both nuclear and solar 
power will move forward rapidly. 
Until that time, solar plants will 
probably continue to be relatively 
small and applicable only to special 
purposes such as irrigation and power 
production in isolated locations. The 
present silicon cells are now com- 


N R-P2C F56 and F57 petitive with battery power and in 
ew time their cost will be reduced to the 
point where they will be more widely 

used. 
orge tee ate a ves Other devices for utilizing solar 
energy are shown in Figs. 3 and 7. 
Figure 3 shows the Somor Solar 


eee FOR GREATER ADJUSTABILITY, Pump, while Fig. 7 shows the Hoff- 
SMOOTHER OPERATION, LONGER PACKING LIFE man Electronics Corporation's “Big 


Bertha”, a 400 cell solar energy 





e These, and many other “‘plus’’ features, have been designed into these converter, using silicon solar cells 


In the lower left edge is the track- 


brand-new valves specially developed for power, petro-chemical, and 
I 
ing device which allows the unit to 


process piping applications. Rated for 2000 ps1 at 100° F or 800 Pst at 

800° F. they are furnished in sizes from \” to 2” with either screwed (F56) follow the sun across the sky for 
felded (57) end maximum efficiency. In bright sun- 
[a ones — ; f light, the unit can convert the sun’s 
heir advanced new design includes quality features like a new ‘‘tear- energy into about 10 watts of elec- 

drop’’ 500 BHN heat treated stainless steel wedge trical energy. 
which is mated with hard chrome plated stainless Solar radiation is the one inex- 
steel seat rings to effectively resist seizing, galling haustible energy asset which our 
or abrasive wear. A Flexitallic spiral-wound gasket, world possesses. Up to the present 
5 Bie fe momma’ seruicn eommes a paditive taht time, mankind has been able to draw 
reren - ee F hid upon the capital energy in the earth’s 
po joint. Bulky flanges are eliminated for lower weight | {ye} bank, but the time will come 
os cE ten mth and streamlined appearance. Follower, eyebolt, when this energy will be scarce and 
OES PRESEN PONE VESTS gland nut and operating nut are all stainless steel. hence expensive. Research is needed 


17° x 11° wall chart . . . . , > , _ ne 
gives installation and The end result is a lighter, yet sturdier valve | "OW to learn how to use solar energy 
cheaply and effectively to heat and 


cpeentiony gutstene to which gives better service. Get the complete story. cool our homes, produce fresh water 
protect vaives, pro “ra ) “Ss, .e a F: 2 
Write today for Bulletin DH-525. from salt, and ultimately to generate 


long life. Free on re 
— large blocks of electrical power. 
R-P2C Valve Division 
References 


co aa) 
war AMERICAN CHAIN & CABLE (A°BPX@M) | ns.c- 0: tear Nw York, Apt 


j Stair, Ralph and Johnston, R. G.: Preliminary 
| Rpectro-radiometric Measureme o 1 la 
Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, va | ves /A eg ey hg my ae A, 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 57 No. 4, Oot. 1956, pages 205-211. (Res 

*aper 2710 


Bridgeport, Conn. 8. Jordan, R. C., and Threlkeld, J. L.; Soler 





Fer more data circle 556 on Post Card 











“A 


MES Ome 


BS ro . 
- | ae? Oe 
More and more power plant operators are using Lumnite concrete linings in all types of installations from ash hoppers 


to stack linings—to insure trouble-free service year after year. Above: Ohio Edison Power Company, Niles, Ohio 


Solve heat, corrosion, insulation problems fast 


by using Atlas LUMNITE* cement 


@ Lumnite-made industrial concretes give rugged resistance 
against heat, corrosion, abrasion and thermal shock. 


e Repairs and downtime are reduced to a minimum. 


@ Placement is fast and easy — by pouring, plastering or guniting 
(For maximum convenience, use Lumnite-made castables 
These are pre-mixed, ready for use, and are made by leading 
manufacturers of refractories.) For more information, write 
Universal.Atlas, 100 Park Avenue, New York 17, N. Y 


* “LUMNITE” is the registered trademark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company 





UNIVERSAL ATLAS CEMENT COMPANY —memberoftheindustrialfamilythatservesthenation-UNITED STATES STEEL 
OFFICES: Albany - Lirmingham Boston « Chicago + Dayton + Kansas City + Milwaukee «+ Minneap + New York + Phmlaaels / { 
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BETTER COAL CRUSHING CONTROL 
BECAUSE IT’S BUILT BETTER... 


ROLLING 
RING 

COAL 
CRUSHERS 


1 Patented Shredder Ring 2 Heavy-Ribbed Steel Frame 


Americon-originated feature thet splits coal in- Bearing pedestals are cost integrally with lower 
stead of smashing it—for uniform sizing, minimum tide frames. Sectional design for easy dismantling 
fines. Result; Americans run at slow speeds, with abutting joints accurately machined and 
sovings in power and maintenance. No coms, bolted together for dust-tight fit 


shear pins, toggles 








3 Completely Lined Crushing Chamber 4 Complete Accessibility to Adjustment 

Heavy, renewable liners sectional for easy and Parts 

plote-at-a-time replacement engineered to All adjustments external—even with crusher 

otter life-time protection to the frame motion. Rotor easily reached by removing top 
section. Rings readily reversed or replaced. Liners 
Quickly reached, toc, for periodical inspection 


ci > WRITE for Coal Crushing Bulletin 


Seiitinedincanentinanactt ies aie 


[OT _PURVERIZER COMPANY Cnpnntns ane Macpac of inp Att had 
—" F 


Qa MACKLING AVE. + ST. LOUIS 10, MO, 
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Energy Availability for Heating in the United 
States; Heating, Piping and Air Cond., Dec 

1953, pages 111-122 

U. 8S. Weather Bureau; Climatological Data 
National Summary, published monthly and 
available from { S. Government Printing 
Office 

Hand, I. F.; Distribution of Solar Energy over 
the United States; Heating and Ventilating 
July 1953 

Yellott, J. I Power from Solar Energy 
ASME paper No, 56-F-15 presented at the 1056 
Fall Meeting 

Proceedings of the World Symposium on 
Applied Solar Energy; Phoenix, Arizona, 1956 
Hottel, H. C., and Woertz, B. B.; The Perform 
ance of Flat Plate Solar Collectors; Trans 
ASME, Vol, 64, 1942; page 104 

Heywood, H.; Solar Energy: Past, Present, and 
Future Applications; Engineering, Vol. 176 
1953 ; pages 377-380 

Haines, Koger; Solar Heated Building in 
Albuquerque, Heating, Piping, and Air Condi 
tioning; Oct. 1956; pages 104-7 

Sporn, Philip, and Ambrose, E. R.; The Heat 
Pump and Solar Energy; Proceedings of the 
World Symposium on Applied Solar Energy 
Phoenix, 1055, pages 159-170 

lelkes. Maria; Solar Stills, ibid, pages 73-79 
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Proceedings of the International Confer- 
ence on the Peaceful Uses of Atomic En- 
ergy. Sixteen olumes, published by the 
United Nations, Press and Publications 
Division, New York, 1956 

All volumes of the series are curfently 
ivailable in English at prices that range 
from $5.00 to $10.00 each. Each volume is 
bound in blue cloth, and the full series or 
individual volumes may be ordered trom 
United Nations official sales agents im Vari 
ous countries; in the U. S. from Interna 
tional Document Service of Columbia 

sty Pre 060 Broadway, New 

York 27, N. Y. In Canada, Ryerson Press 

gg Queen Street West Toronto; in the 

United Kingdom, H. M. Stationery Ofhice 
P.O. Box 569, London S.I | 

Ihe following 1s a complete list of the cor 


tents of the 16 volume 


Vol. |. The World's Requirement lor | 
rgy. Approx 544 pages. Price $8.00 

Vol. 2. Physi Research Reactor \py rox 
520 page Price $8.00 

Vol. 3. Power Reactors. Approx 400 page 
Price $7.50 

Vol. 4. Cross Sections Important to Re 
actor Design. Approx 416 pages. Price 
$7.50 

Vol. 5. Physics of Reactor Design. Approx 
00 page Price $9.00 

Vol. 6. Geology of Uranium and Thorium 
Approx 736 pages. Price $9.00 

Vol Nuclear Chemistry and Effects of 
Irradiation. Approx 6 pages. Price 
$10.00 

Vol. 8. Production Technology of the Ma 
terials Used for Nuclear Energy. Approx 
68 pages Price $10.00 

Vol. 9. Reactor Technology and Chemical 
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BRUNER 
INDUSTRIAL WATER SOFTENERS 


ARE FREQUENTLY 


LEADING ARCHITECTS 
yi’ FOR IMPORTANT 
“AN STALLATIONS| 


ond 


o 
AS STATE OFFICE BUILDING 
ppeka, Kansas 
poh Williom 8 Tabier, New vor N y , hitect: Kansas State Architect's Office 
bing Contract Sheahan and Degan 
a ee Jaros, Baum and Bolles, ; gy heanan 9 
Piumbing Contractor: Brown and Olds Pt 
Dallas, Texas c 





























These important new public buildings are serviced by 
Bruner industrial water softeners. Bruner softeners, 
filters and other water conditioning equipment are 
available from stock in most types and sizes. Custom 

ST. LUKE'S HOSPITAL all: act ene . ‘ 

Aschiaaes= Gauete 5, do Gl ; 400 s installations are built to exact pecifications 

Milwaukee, Wis te ol ‘ 

Piumbing Contractor: William Faugtipe, f'' —— . 

Milwaukee, Wi: f You'll find Bruner equipment now installed in public 
and private buildings, large and small, in all 48 states 
and in seven foreign countries Uses range from small 
laundries and schools to hospitals and atomic energy 

Automatic Industrial T 

ee, ae plants. Bruner is proud of its customer service famous 


Water Softener 
for product quality 


Your inquiry is earnestly solicited. No obligation, of 


course. 
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Price 








Processing. Approx 864 
$10.00 

Vol. 10. Radioactive Isotopes and Nuclear 
Radiations in Medicine 640 
pages. Price $8.00 

Vol. 11. Biological Effects of 
Approx 480 pages. Price $8.00 

Vol. 12. Radioactive Isotopes and lonizin 


pages. 


Approx 


Radiation 





Agriculture, Physiology and 


Approx 704 page Price 


Radiation in 
Siochemistry 
$9.00 

Vol. 13 
Safety 
Nuclear Energy 
Price $7.00 

Vol. 14. General Aspects of the Use of Ra 

Approx 312 pages 


Administrative, Health and 
Large Sx ale Use of 
Approx 400 


— Legal, 
Aspects of 


page 


dioactive Isotopes 
Price $6.50 

Vol. 15. Applications of Radioactive Iso 
topes and Fission Products in Research 


) 
Price 








and Industry 
$7.50 

Vol. 16. Record of the Conference 
350 pages. Price $5.00 


A pprox 400 pages 











Appro 














~*~ « * 








Criteria for Professional Employment of 








Engineers, prepared by Engineer-in-Indus 
NSPI 23 pages, paper 


cover, size 51% by 8% in. Published by Na 





try Committee, 











tional Society of Professional Engineers 
2029 K Street, N.W., Washington 6, D. ¢ 


Prices: single copies 25 cents each; 10 to 49 





copies, 20 cents each; 50 to 99 copies, 15 

R/M BIG 7 PACKINGS BRING ORDER AND HAPPINESS cents each; 100 or more copies, 10 cents each 
In order that the engineering protession 
may make its maximum contribution to so 
ciety, engineers and their employers must 
reduce inventories, simplify ordering, to establish a climate in which 
investment. In addition, the 
chances of error through selecting 


the wrong packing for the job are 


It's all in the book. The story of how 
R/M’s Big 7 Packings 
show place out of the slow place that 
With the 


coop rate 


can make a cut the engineers can assume their professional 


respot sibilities and obligations Thi bookle t 


used to be your stockroom can help establish such a climate 


criteria 


line reduced to 7 basic packings, of 
which you will probably need only 3 
whole packing problem 
simplified and your 


or 4, your 
greatly 
maintenance Operations speeded up 
What's more, with these basic pack 


ings you get peak performance and 


will be 


practically nil. That’s a lot of advan- 
tages for you. 

Call in your R/M distributor and 
discuss your packing problems with 
him. He knows his business and will 
quickly show you how R/M Big 7 
Packings can make your job easier. 


Printed in check-list format, the 
cover specific categories of engineering de 
velopment. Topics included are recruit 
ment, indoctrination, professional develop 
ment of the individual, salaries engineering 
titles, personnel practices, and terminatior 


polic ies 


R/M's BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS “er 
. — Electric Utility Rate Economics by Russel! 
Pn ) 
KO GIO SD WO <—\ (SQ) |e. caywont, First tion, 1956. 236 pages 
7 — “a ' S S 914 by 64, cloth. Published by McGraw 
Hill Book Co., 330 W 42nd St., New York 
36, N. Y. Price $10.00 


This is a practical guide to the 


inp 


R/M packings for maintenance purposes are sold only through authorized R/M distributors 





BIG 7 PACKINGS economic and technical factors tidied 
RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, WJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


electric utility rate making. It will serve both 
as a reference and a working tool for rat 
men of all degrees of experience and will give 
power salesmen, utility lawyers, and others is 
the field valuable information on the eco 








nomics and technology of the industry 


Manheim, Pa.; No. Charleston, S.C. ; Neenah, Wis. ; Crewtordeville, Ind. ; Fundamentals of the electric utility busi 


PACTORIES: Passaic, NJ; Bridgeport, Conn 

Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC, Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 

Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake Blocks 
Clutch Facings « Industrial Adhesives « Laundry Pads and Covers « Bowling Balls 


ness are described as the foundation for a 


discussion of such topics as the theoretical 
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This Size #14 Fast’s Coupling 
connects a turbine and a generator 
at the Gould Street Station of 
the Baltimore Gas & Electric Co, 


This Fast’s Coupling runs smooth 
after 29 years of service! 


This Size #14 Fast’s Coupling has never had a 
major part replaced since its installation on Jan- 
uary 4, 1927. 

The Baltimore Gas & Electric Company has 
provided excellent care and inspection . . . exam- 
ining the coupling during each routine overhaul 
of the turbine and generator. The last inspection 
(shown above) was during the fall of 1955. 

Unique design permits Fast’s Couplings to com- 
pensate for both offset and angular misalignment 
of shafts and eliminates the wear of metal upon 


Koppers Company, Inc. 
Metal Products Division 
Baltimore 3, Maryiand 


Engineered Products 
Sold With Service 





metal. It provides positive lubrication which forms 
a film on load-carrying surfaces of the teeth. Metal 
bearing rings located at the mid-axis of the teeth 
keep out dirt, grit and moisture—keep lubricant 
in. Fast’s metal-to-metal seal protects the lubri- 
cant against pollution. 

A Koppers engineer can show you how Fast’s 
Couplings will give you extra years of service and 
reduce down-time. For details, write to: 
Koppers Company, Inc., Fast’s Coupling Dept., 
3702 Scott Street, Baltimore 3, Maryland. 


more 


THE ORIGINAL 


ce) FASTS Couplinge 
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How Barco Ball Joints Solve 
Piping Flexibility Problems 


FOR TEMPERATURES UP TO 1000° TO 1200°F. 











BARCO 
BALL JOINT 2 


PIVOT POINT BALL JOINTS 


ONE JOINT — Provides for angular motiongr TWO JOINTS —This arrangement provides 
positioning ef piping in eny plane. (Also see for piping alignment or simple flexible 
below) connection 





BARCO 
BALL JOINT 
fa, 
— -) 
> 


lm «360° <t BARCO BALL JOINTS 
ONE JOINT — Allows for full 360° swivel or THREE (OR MORE) JOINTS —For complete flex. 


swing motion, in eddition to angular move- ibility. Any angle! Any radius! Any plane! 
ment shown above. Many arrangements possible 














in Power, Process, 


and Heating Service 


ERTAIN distinctive characteristics and features make Barco 

Flexible Ball Joints particularly well-suited for solving many 
present-day power plant piping design problems, especially for 
Steam Service 


Ability to handle compound movement (where twisting is combined 
with thermal expansion and contraction). 

Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 

No heavy pipe anchoring required. No ‘end thrust" 

developed under pressure. 

Maximum safety for high temperature applications. 

All-metal construction. Special metals can be 

specified. 

Basic design is pressure sealing against leakage 

and self-adjusting for wear. 

Easy to engineer joints into piping to provide for 

any degree of flexibility, expansion, or movement 

required. 





GET THE FACTS — New Catolog 2158 is an interesting, illustrated hand. 
book on the application of Barco Flexible Ball Joints. Send for your copy NOW. 








MOVES IN 
ANY 


Whi J e Co. no. | 


547-C NORTH HOUGH STREET 
BARRINGTON, ILLINOIS 
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basis of the price structure and the tariff, 
engineering economics and cost analysis, 
the rate department, earnings, utility plan 
depreciation, and rate of return 

Ihe book points out the great many fac 
tors involved in rate making and indicates 
their interrelation hip Detailed method 
ind approache plus an extensive use of 
charts diagrams, tables and check lists, make 
this book a ver useful source of answers 


to problem in rate making 
* 7 + 


The Oscilloscope at Work by A. Haas and 
R. W. Hallows. 1956, 171 pages, 834 by 5% 
cloth. Published b Philosophical Library 
15 E 40th St., New York 16, N. Y. Price 
$10.00 

In the past lew year many books have 
ippeared dealing with electronic equipment 
in which the oscilloscope has been discussed 
is an incidental part of other apparatus 
This present volume deal olely with the 
cathode-ray oscillo CO The instrument 
has such a remarkable ersatility and so 
many uses in many branches of electronics 
that the user may not always be aware of 
ill its possible applications 

This book, originally published in France 
is a practical guide to these application 
though having a special reference to radio 
ind television receivers 

An important teature ol the book 1s the 
wealth of remarkable oscillograms of great 
practi il value. Over 200 of these, re present 
ing more than two veal work were espe 
ciaily prepared by Alfred Haas, while man) 
new ones have been added for the English 
adaptation. Numerous circuit drawings and 
other diagrams have also been provided to 
clarify the text 

Although the book deals mainly with the 
uses of the oscilloscope ind making correct 
interpretations of the oscillograms produced 
it also contains much valuable information 
on oscilloscope : circuits, instruction and 
adjustment, while one chapter is devoted to 
explaining how the instrument can be made 
to diagnose its own troubles when fault 


de velop. 
. 7 ® 


Fundamental! Formulas of Physics b 
Donald H. Menzel. First Edition, 1956, 765 
pages 814 by 6, cloth. Published by Prentice 
Hall, Inc 0 Filth Ave New York II, 
N. Y. Price $12.00 

A survey of physical scientists made several 
years ago indicated the need for a compre 
hensive reference book on the fundamental 
formulas of mathematical physics. Such a 
book, the survey showed, should cover, in 
addition to basic physics, certain related 
disciplines, where physics touches upon 
chemistry, astronomy, meteorology, biology 
and electronics 

This volume represents an ittempt to fill 


this indicated need. In addition to its pri 





Write your own specifications: 
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Chesapeake and Ohio Railway 


WORLD’S LARGEST CARRIER OF BITUMINOUS COAL 
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you have any 
of these troubles: 


SCALE, CORROSION, or FOAMING in your boiler operation. 


RUST and CORROSION in your steam and condensate lines. 


SCALE, CORROSION, or ALGAE GROWTH in your cooling or 


condenser water system 


CORROSION or SCALE in your hot or cold water tank and lines. 


RUST and CORROSION in your brine or sweet water system. 


SCALE in pumps, 


ment 


water jackets, compressors, coils, lines, or equip- 


SLUDGE and MOISTURE in your fuel oi! supply. 


SOOT DEPOSITS in your furnace combustion areas. 


then let WESTERN prove to you how a specific treatment 


applied to your specific problem can restore and maintain efficiency and 
water, steam and fuel. Check the number or numbers 
of the problems you hove in the coupon below. Get full information. 


economy in your use of 


* for example 


Western's CORAVOL protects your steam and condensate system from 


corrosive attack; removes rust; increases efficiency and decreases maintenance 


sts Put CORAVOL in 


your steam system and save! 


Over 65 Years of Know-How tn the Chemical Treatment of Woter 





Chemical Treatment 
for Water 
Steam and Fuel 


WESTERN 
CHEMICAL 
COMPANY 


717 Washington Street 
Kansas City 5, Missouri 


MAIL THIS COUPON TODAY ~— 
Send information on the problems checked 
] - 3 0) 4] 
5 so yo .8e 


Other 





Firm 





Address 





City Zone State 





bpcesmuscnerenesenusunea 
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mary function of reference and guide for 
research, it should have many other uses 
4 student should find it a handy aid for 
review of familiar field or for gaining rapid 
insight into the techniques of new ones. A 
teacher will find it a useful guide in th 
broad field of physics. The chemist, the a 
tronomer, the meteorologist, the biologist 
and the engineer should derive aid from th 
general sections as well as from the chapter 


in their specialtic 


BOOKS RECENTLY RECEIVED * 
Farmstead Wiring Handbook. 47 pages 


814 by 11 in., paper. Prepared and published 
by the Industry Committee on Interior Wit 
ing Design, 420 Lexington Ave, Room 2650 
New York 17, N. Y. Price 50¢ 

. * * 

Use and Theory of the Analog Field Plot 
ter. 50 pages, 84% by II in., paper. Prepared 
and Published by Sunshine Scientific Instru 
ments, 1810 Grant Ave, Philadelphia 15 
Penna. Price $2.50 

* 7 7 

Design of Heating and Ventilating Sys 
tems, by F. W. Hutchinson. 308 pages 
64% by 94% in., cloth. Published by Indus 
trial Press, 93 Worth St, New York 13 
N. Y. Price $7.00 

7 * . 

How to Manage Your Meeting, by Harold 
W. Donahue. 297 pages, 54% by 8% in., 
cloth. Published by Droke House, Indiana 
polis 6, Indiana. Price $4.00 

. + * 

Steels for the User, by R. T. Rolfe 
Third Edition, 399 pages, 6 by 9 in., cloth 
Published by Philosophical Library, 15 |] 
40th St, New York 16, N. Y. Price $10.00 

* 7 * 

Ten Year Index to Corrosion, 1945-54, 
compiled by Norman E. Hamner and J. I 
Van der Henst, Jr. 32 pages, 844 by 1114 in 
paper. Publication No. 56-10, published by 
the National Association of Corrosion Engi 
neers, 1061 M & M Bldg, Houston 2, Tex 
Price $5.00 to NACE members, al! others 
$7.50 

* * . 

Theory and Practice of Lubrication for 
Engineers, by Dudley D. Fuller. 432 pag 
6 by 9% im., cloth. Published by John 
Wiley & Sons, 440 Fourth Ave, New York, 
N. Y. Price $10.50 

*~* 

Diesel Engine Principles & Practice, 
edited by C. C. Pounder. 848 pages, 580 
illustrations, 112 tables, 6 by 8% in., cloth 
Published by Philosophical Library, New 
York 16, N. Y. Price $17.50 


* We suggest you check with publish- 
ers regarding prices, as some of these 
may have been changed. 
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Sand blasting machine, in con- 

tinuous operation, requires 844 cfm 

to operate. 
Six Fuller Compressors supply a 
total of 6,800 cfm at 125 psig for 
plant operations at Textile Machine 
Works, Reading, Pa 


Molders use compressed air to operate 
hopper-gates, vibrate sand evenly through- 
out mold, remove pattern plate, squeeze 
sand in finish, and clean up 


t-Powered Foundry 
Operations 


eee at Textile Machine Works Compressed air lifts flask off pattern 


plate for removal by hoist or crane 


Six Fuller Rotary Compressors are supplying air 

power for the many foundry operations at Textile 

Machine Works, Reading, Pa., makers of full- 

fashioned hosiery machinery, machine tools, etc. By cost. The Fuller-pioneered rotary principle requires 
utilizing air, Textile Machine Works has successfully a minimum of moving parts— insuring high reliability 
mechanized much of its production—thereby biting and maintaining capacities for the life of the machine 
deep into time consumption and improving product (pressures up to 125 psig; capacities to 3,300 cfm) 


quality Right now in your plant there may be a need for 
Fuller Rotaries are vibrationless (perfect for light air power. Write for full information about Fuller 
foundations) and provide pulsation-free air at low Rotaries—-your best bet for every air-operated device 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


ion h 
Chicago + San Francisco + Los Angeles + Seattle + Kansas City + Birmingham P cers in harnessing AIR 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE. ROTARY COMPRESSORS SINCE’ 1930 
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Twin Strainer 
with special 
beck-flushing 
feature 


Elhott Twin Strainers are built in 
two types With L ype \, 
basket is rceniove d and dumped, while 
liquid flows through the other basket 
yp \ 
a back-flushing feature, 
closed-off compartment is cleaned by 
Flushing 


one strainer 


strainers are also built with 


whereby the 
reversing the liquid flow 
and draining connections permit 
liquid to enter sick ol compartnent, 
through basket drain at 
bottom Dy pe V, 
baskets, 1s 
handling oul and Viscous liquids 


flow and 


with large-size 


designed primarily for 


vi: 
aratetaset 





For over 50 years, Elliott Strainers 
have been effectively removing objec- 
tionable solids from water and other 
he resulting trouble-free 
service has led to installations in 
power and industrial plants all over 
the country. Elliott also makes Single 
Strainers, one type having an Auto- 
matic Self-Cleaning feature, the other 
type with a removable basket for 
manual < leaning. For details call your 
Elliott District Office or write Elliott 
Company, Accessories Department, 


liquids, 


Jeannette, Pa. 
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Engineering Books 





continued from page 121 


Powder Metallurgy — Now, by F. \ 
34 pages, 6 by 9 in., Published 
American Society for Testing Mate 
Philadelphia 3, Penna 


Lenel paper 
by the 
rials, 1916 Race St 
Price $1.50 

* ® o 

Foundation Engineering, by Rolt Ham 
mond. 192 pages, 6 by 9 in., cloth. Published 
by Philosophical Library, 15 E 40th St, 
New York 16, N. Y. Price $10.00 

. o * 

Frequency Response, edited by Rufus 
Oldenburger. 372 pages, 84% by 11 in., 
cloth. Published by the Macmillan Co, 60 
Filth Ave, New York 11, N. Y. Price $7.50 

. * 7 

Safety Code for Inspecting, Recharging 
and Maintaining Portable Fire Extin- 
guishers. 12 pages, 844 by 11 in., paper 
Prepared and pt blished by The Fire Equip 
ment Manutacturers’ Association, 813 Clark 
Bldg, Pittsburg! 2, Penna. Price 53O0¢ 

+ * * 

Design of Piping Systems. Second kd) 
tion, written by members of the engineering 
departments of the M. W. Ke logg Co. 365 

844 in., cloth. Published by 
x Sons, 440 Fourth Ave, New 
Price $15.00 
* . * 


pages, 114 b 
John Wiley 
York 16, N. ¥ 


Engineers’ Job Directory — the Proke 


sional Guide to Engineering and Scientif 


Positions. 87 pages, 11 by 8% in paper 
Prepared ind Published b 
105 EF Fourth St 


Price $3 


Decision Inc, 
Dept 56-C, Cincinnats 
Ohio 
oe . * 
Its Cause, Magnitude, 
Goldman. 116 
Published by Colum 
Price $5.00 


Water Hammer 
Prevention, by Oscar G 
pages, 6 by 9 in., cloth 
bid Gr iphs, Columbia, Conn 

a - or 
Tests for 


Coatings. %6 


Specifications and Electro- 
Metallic pages 


deposited 
paper. Prepared and published by 


6 by 9 in 
the American Society for Testing Materials 
1916 Race St, Philadelphia 3, 
Price $1.85 


Penna 


* 7 * 


Cast-Brass Solder-Joint Drainage Fittings. 
1 pages, 814 by I1 in., paper. Prepared and 
published by The American Society of 
Mechanical Engineer 9 W 39th St, Ne 
York 18, N. Y. Price $1.25 

’~ +’ * 

Instruments and Controls Practices for 
Recent Single Boiler Turbine Reheat Instal- 
lations. 43 pages, 10% by 9!6 1n., paper 
publi hed by the Edison 


‘ton Ave New 


and 
Institute 
N. Y. Price $2.00 

~ + & 

Modern Surveying for Civil Engineers, 
by Harold Prank Second Edition 
es, 83% by 5% in., Published 
40th St 


Prepared 
Electric 420 Lexing 


York | 


Birchal 


528 | eloth 


ay 
by Philosophical Library, 15 | 
New York 16, N. Y¥ $15.00 


Price 





Inside Story on POWELL 
VALVES for POWER PLANTS 


On the outside, valves may look alike. However, 

on the inside there can be a big difference -—- 

in the metal itself, in design, in manufacture. And 
the inside story on Powell Valves for Power Plants 
is that every valve has PERFORMANCE VERIFIED. 


In the manufacture of Powell Valves, only the finest 
available materials are used. And painstaking 
quality control is rigidly enforced through each and 
every step of manufacture. Every part of every valve 
must pass rigid inspection. 


As a final step in manufacture, every Powell 
Valve is subjected to an ACTUAL LINE TEST 
Because of Powell's quality control, valve 
failure is practically unknown. Records from the 
world over prove it. 


Consult your Powell Valve distributor. If 

none is near you, we'll be pleased to tell you 
about our COMPLETE quality line which has 
PERFORMANCE VERIFIED. 


FIG. SOO3WE -— Steel 
O.S. and Y. Gate Valve 
for 300 Pounds W.S.P 


7 


‘ f j 
FIG. 1561WE -- 150- ‘IG. 2608 -- Bronze 
Pound Steel Swing "W.S." Full Flow Globe | 
1 ] 


Check Valve Valve for 200 Pounds W.P 


| 
‘ 


The Wm. Powell Company, Cincinnati 22, Ohio... 111th YEAR 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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Paracoil THERMO-FILM* 
Safety Fuel Oil Heater 


Delivers hot fuel oil 
at lowest cost! 


*Trademark/Patent Pending 


4. High oil exit temperatures — Full rated 
capacity because of 100% true counter-flow 
straight tube construction. And, 
extended tube surface greatly increases 
heat transfer capacity. 


. Cheaper installation — No electric wiring. 
No warning systems to install. Lightweight, 
compact unit requires no special supports. 


. Complete safety — Designed around a 
radically new principle —oil in the shell, 


water in the tubes separated by a 
special factory-filled heat transfer liquid. 


WATER WATER WATER 


Davis makes it — BETTER! 





LOWER FIRST COST...LOWER INSTALLED COST 


Approved by Board of Standards and Appeals, 
City of New York. Cal. No, 321-55SA 


Write for Bulletin 60 N. 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York Circle 6-5650 
1064 East Grand Street, Elizabeth 4, New Jersey Elizabeth 2-6780 
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continued from page 126 


Accident Prevention Manual for Indus- 
trial Operations. Third Edition, 1000 pages, 
6 by 9 in., cloth. Pre pared and published by 
the National Safety Council, 425 N Michi 
gan Ave, Chicago 11, Ill. Price $11.75 

7 * * 

Safety in Industry an Introduction to 
the Protection of Personnel, by D. | 
Macfarlane. 71 pages, 6 by 9 in., cloth. Pub 
lished by Philosophical Library, 15 E 40th 
St, New York 16, N. Y. Price $6.00 

* os 7 

Mechanical Engineering Practice — a Lab 
oratory Reference Text, by Charles | 
Shoop ind Georre I Tuve 471 pages 
9\% by 6 in., cloth. Published by McGraw 
Hill Book Co, 330 W 42nd St, New York 
36, N. Y. Price $7.00 

* + * 

Engineering in History, by Richard Shel 
ton Kirby, etal. 529 pages, 944 by 6% in., 
cloth. Published by McGraw-Hill Book Co 
Price $8.50 

* * * 

Electric Generation — Hydro, Diesel, and 
Gas-Turbine Stations, edited by Bernhardt 
G. A. Skrotski. 458 pages, 944 by 6% in 
cloth. Published by McGraw-Hill Book Co 
Price $8.50 

* * - 

American Standard Code for Elevators, 
Dumbwaiters and Escalators. 290 page: 
% by 514 in., paper. Prepared and pub 
lished by The American Society of Mechan 
ical Engineer 9 W 39th St. New York 18 
N. Y. Price $3.50 

7 * * 

Review of Current Research and Direc 
tory of Member Institutions. 352 pages 
834 by 5% in., paper. Prepared by the 
I ngineering ¢ ollege Research Coun il of 
the American Society for Engineering Edu 
cation. Copies may be ordered trom: Renato 
Contini, Secretary, Engineering College Re 
search Council New York University, New 
York 53, N. Y. Price $2.00 

* * 7 

Instruments for the Study of Atmospheric 
Pollution. Second Edition, 1956. 25 pages, 
814 by I1 in., paper. Prepared and published 
by ASME Committee on Aur Pollution Con 
trols, 29 W 39th St, New York 18, N. Y 
Price $2.00 

* * . 

ASTM Standards on Metallic Electrical 
Conductors, 1955. 298 pages, 6 by 9 in 
paper. Sponsored by ASTM Committee B-1 
on Wires foi Electrical Conductors, and 
suublished by the American Society for 
lesting Material 1916 Race St, Phila 
delphia 3, Penna. Price $3.50 

* * - 

Electronics in Industry, by George M 
Chute. Second Edition, 431 pages, 944 b 
64 im cloth. Published by McGraw-Hi 
Book Co, 330 W 42nd St, New York 36 
N. Y. Price $7.50 





Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel cost and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available * Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and ash 
handling systems can cut your labor cost to a minimum * Coal 
is the safest fuel to store and use * No smoke or dust problems 
when coal is burned with modern equipment * Between 
America’s vast coal reserves and mechanized coal production 
methods, you can count on coal being plentiful and its price 


remaining stable. 


Burning coal 
the modern way 
saves 
Hillside Center 
$26,000 a year 


The new Hillside Center, Chicago, IIL, is one of 
the country’s largest and most modern shopping 
centers. Situated on a 59-acre site, it contains 
over 70 stores and offers parking space for 
nearly 5,000 cars. When Hillside Center was 
planned, exhaustive studies were made of pros- 
pective fuels .. . and it was decided to burn coal 
the modern way. For one thing, the initial 
economy of the mechanical system indicated 
coal. The cost of a complete coal system— 
boilers, coal and ash handling equipment, con- 
trols, etc.—fell within budget limitations. And, 
in view of limited space, the compactness of the 
system was an additional inducement. Finally, 
boiler room labor costs are at 4 minimum and 
actual operation savings with coal, compared to 
other fuels, is estimated at $26,000 a year. 

For further information or additional case bis- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building « Washington 5, D. C. 
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Armstrong High School, Richmond, Virginia 
Carneal & Johnston, Archs. & Engrs. Richmond. 


Four 125 hp. Superior Steam Generators 
for efficient, dependable heat and hot water. 


AS MODERN 
AS THE SCHOOLS 
THEY HEAT... 


.-.@nd best for industry foo... 


The excellence of modern school design is setting fire-tested to insure peak performance, and backed 
new standards for all types of industrial and insti by undivided responsibility. They require no expen- 
tutional building and it’s no coincidence that sive setting, no high stack; are equipped with an 
hundreds of these highly efficient school buildings integrated induced draft system for cleaner, more 
are equipped with Superior Steam Generators quiet operation; and are fully automatic burning 

Superior Steam Generators offer the same func- oil or gas. 
tional design, the same ease of maintenance, the 
same years-ahead planning, and the same low Superior Steam Generators are built in 18 sizes, 
operating and upkeep costs which make these school from 20 to 600 b.h.p., for pressures to 250 p.s.i., 
buildings outstanding also for hot water. Write today for complete details 

Complete packages, ready to go to work when in Catalog 806F. 


delivered, Superior Steam Generators are factor) 
’ I 


for performance you can BA NK 


Ong Selle 


SUPERIOR COMBUSTION INDUSTRIES INC. | STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right, 


REFRACTORIES, INSULATIONS 
201 Insulations eee — 


This 20-pp catalog features 

pene» ple Be city By ged a 
ustrial applications. or q 
pomnnee Tan Si aa been > 
crits amd dee ef the various " 
Lists chief advantages, covers materials 
for efficient control of te from 
— 400 F to 3000 F. Johns- ille. 


tions. Combustion 


205 Steam Generators — Illus 
trated Bulletin 8B43, 20 describes 
company’s VL factory Peni. genera- 
tors combining 2-drum water-t boiler, 
eee water cooled furnace, work, 
i tion and steel 4 > cut- 
away illustration shows , and 
gas travel. Erie City Iron Works. 
206 improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
. Describes and illustrates engi- 
neeri a my of prc ar type 
Also shows these componente are con- 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
unite w range from 20 to 6000 hp. 
Preferred Utilities Mfg. Corp. 


207 Boller F — Bulletin B- 
3300-A describes a com- 
pan 1s Leating and poaur balewe and fo- 
cludes photos and cutaway views showing 
construction features. A list of bulletins 
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Which packing 


for longer life in valve stems? BY 


...» for heavy fluids, steam, water and gas... 
it’s J-M Jewett’ 


Strong, tough Jewett has been proven the ideal packing for heavy 
duty valve stem service against crude and heavy oils, tar, molasses 
and other heavy gummy fluids. It also provides efficient sealing 
against steam; fresh or salt, hot or cold water; air; gas and some 
chemicals requiring a packing free from rubber. 


The basis of Jewett’s exceptional durability is its construction of 
high-quality long fibre asbestos yarn with fine copper wire inserts. 
This yarn is braided over a lead ribbon core and formed square. Style 
10 is treated with a heavy bodied, heat-resisting lubricant which 
won't bleed in valve stem service. Furnished graphited in coil or ring 
form in sizes from 4%" up. 


\ 


... for superheated steam and gases to eee ill 
it’s J-M High Temperature 


When valves are operating in high temperature service, your best 
packing choice is Johns-Manville High Temperature Style 398. It 
retains its resilience, holds a tight, lasting seal against superheated 
steam and dry gases under elevated pressures and temperatures 
up to 9O00F, 


To obtain this high sealing efficiency, Johns-Manville braids 
asbestos yarn of high purity over a plastic core of special heat resist- 
ant composition. For extra strength, the yarn is reinforced with tough 
heat and corrosion resistant Monel wire. The packing is formed 
square and then lubricated with mica. Furnished in ring, coil and 


Your local J-M distributor carrics full stock 
of Jewett, High Temperature and other packing: 
Call him today or write Johns-Manville, Box 
14, New York 16, New York. In Canada, Port 
” ” Credit, Ontario 

spiral form in sizes 4%" tol’. 


Johns-Manville PACKINGS, GASKETS and TEXTILES YJ 
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Let's Look AT THE 
CONSECO RECORD 





© CONDENSER INSTALLATIONS 


Three 70,000 sq.ft. units 
for City of Los Angeles, Calif 


One 45,000 sq.ft. unit and 
two 20,000 sq.ft. units 


for Puerto Rico Water Resources 


One 28,000 sq.ft. unit 
for City of Owensboro, Kentucky 


One 33,000 sq.ft. unit 
for Penn Power Co., Newcastle 
Pa 

One 30,000 sq.ft. unit 
for Northern State Power Corpo 
ration 

One 35,000 sq.ft. unit and 

three 12,000 sq.ft. units 


for Dairyland Power Cooperative 


Plus hundreds of units ranging down 
to 125 sq. ft 


* UNDER CONSTRUCTION 
AND ON ORDER 


One 45,000 sq.ft. unit 
for Transit Authority, N.Y.C. 





One 27,500 sq. ft. unit 
for City of Detroit, Michigan 


One 12,000 sq. ft. unit 
for export, Mining 


One 12,000 sq. ft. unit 


for Rushville, Indiana 


Two 8,500 sq. ft. units 
for Washington, Indiana 


Three 7,500 sq. ft. units 


for export, Fertilizer Plant 


One 6,750 sq. ft. unit 
for Texas A & M College 


Conseco means Dependability 





Bulletins on our Products 


DESIGNS BUILDS 
ENGINEERS ERECTS 


Heat Exchangers 
Condensers 

Feed Water Heaters 
Pressure Vessels 
Evaporators 

Steam Jet Air Ejectors 
Filters and Strainers 
Sewage Ejectors 
Oerile (ur tel(- Me Mele) (18) 
Specialties 
Instruments 

Engine Parts 


Service Water Coolers 


CONSECO SERVICES 


RE-TUBING 
RE-BUILDING 

REPAIRING 
RE-DESIGNING 
METAL SPRAYING 


and Services 


available upon request. Send for your copy 


CONDENSER SERVICE & ENGINEERING CO., INC. »/\\tH» 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine industries 


ety) foe om P 158 OBSERVER HIGHWAY 


HOBOKEN, N. J. 
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ing them is well as the choice of cor 
denser tube materials. Points out that 
Admiralty metal iong t standard tor 
power plant condenser tubes, works satis 
factorily in most installations, but other 
illoys may be necessary in some circum 
stances. Revere ( opper and Br ins, Ine 


216 Rotary Tube Cleaners — b 
letin R-105 presents air and water driver 
rotary tube cleaners and cleaner accesso 
ries. Illustrates several models and head 
toto Div., Elliott Co 


217 Tube Tools Kight-pp Bull 
tin 5S deseribes advantages and applica 
tion of company’s line of tube cleaners 
tube expanders and maintenance tools, i 
cluding drills, brushes, accessor ind sp. 
clalt tools. Photos are included as well as 
size and selection data. Airetool Mfg. Co 


218 Heat Exchanger Tubing 
Cited in this 30 pp cat log are t pical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficien 
through longer tube life. Describes applica 
tions of this tubing in various instances 
where unusual water conditions, as to pol 
lution, excessive turbulence temperature 
ind the like, required tubing that would 
withstand this rigorous wea The Inter 


national Nickel Co., Ine 


219 Tube Expanders Catalog 8%, 
119-pp is full of detailed information 
ibout tube expanders and associated tools 
used for tube rolling. Profusely illustrated 
catalog provides information relative to 
boilers, condensers, evaporators or misce| 
laneous heat exchangers. Special section 
ire devoted to ¢ xpanders iCCEeSSOTie 
measuring instruments, rollers, extension 
ind drives. ach type of equipment is full 
described, appli itions ire listed ind 
tables of engineering data included. Also 
covers tube ¢ xpansion me thods, tool main 
tenance, ¢ XPANnsion ¢ ileulations and charts 
giving sizes. Thomas ( Wilson, In 


WATER CONDITIONING 
220 Water Conditioning Data 


Book — An excellent reference volume, 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lics impurities in water chemical conver- 
sons coagulant, acid and alkali dosages 
chemicals used in water treatment; water 
treatment processes; boiler feed make-up 
requirements; alkalinity relationships; spe- 
eifie gravities; chemical reactions. Avail- 
able to qualified power engineers, please 
state your job tithe when requesting this 
rhe Permutit Co 


221 Handbook on Demineralizing 
Comprehensive 40-pp Bulletin 5800-1 
compares various methods of water treat 
ment, indicating the comparison between 
demineralizers and ev iporators It dis 
cusses the characteristics of the various 
types ol available cation and anion ex 
change materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use 2-bed, 3-bed, 4-bed, mixed or mono- 
bed demineralizers. It also indicates when 
decarbonators or vacuum deaerators 
should be installe d Cor hr ine ( orp 


222 = For Industrial Water Soften- 
ing Greensand, zeolite and resinous ex 
change water softeners are described wu 
&pp Form 58-105. Discusses features and 
ipplications ol each of these basi types 
and illustrates some installations. Includes 
capacity data and general specifications 











Advantages of External Pilots 


in Automatic Regulating Valves 


. trouble-free, in 
They're all pretty 
ry cngineccer KNOWS 
they don’t apply to 
Any \ ilve de signed 

control temperatures or pressure 
within tight limits can be affected b 


lirt or other foreign matter in steam 


} } 
tulating valve 


(one id\ intage of the external pilot 
mounting shown above is simplified 
Trouble 


faster, downtime is reduced, and tem 
don’t take such a be iting Here’ 


Inaintenance shooting is 


If trouble de velop , it’s easy to find 
out if it’s in the pilot or the main 
valve. Just remove the tubing bend at 
A. A simple test, without any instru- 


Spence Type ED Pressure Regulator 


ments or other equipment, show 
where the trouble is. 

If the trouble is in the pilot, you 
can remove it by disconnecting the 
unions at B. There’s no need to take 
the main valve out of the line 

The quickest way to get the regula 
tor functioning again is to install a 
spare pilot. This is easy and in the 
Spt nce 
carry spare pilots. Spence pilots fit al 
sizes of Spence main valves. There's 
no need to stock an expensive inven 
tory of pilots for each main valve size 

In the enlarged sectional drawing 


design it’s not expensive to 


above, you can see how the strainer 
scat and disc of the pilot are readily 
accessible by removing the blind flange 


If the trouble is in the main valve, 
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here again inspection is casy. If there's 
dirt in the steam line, it may clog the 
bleed port or restriction orifices. In 
the Spence design these can be in 
pected and cleaned by merely remoy 
ing the tubing connections. ‘The seat 
ind disc of the main valve can also be 
inspected easily by removing the top 
flange 

[hese maintenance advantages, plus 
other advanced dé sign feature , are 
ay iilable for a wide range of regulating 


appli itions lor information on 
Spence’s wide range of different auto 
matic regulating valves, write for your 


copy of Bulletin 1005 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 





OPW -JORDAN 


ie meelowlace| 
pressure 
reducing 


VALVE 





with the 
sliding 
pale & 
plate 


UTMOST SENSITIVITY AND 
ACCURACY OF REGULATION 


Compensates for change 
in inlet pressures and 
downstream demands 


® DEAD END SHUT-OFF 

* WIRE DRAWING MINIMIZED 
OR ELIMINATED 

* SELF-LAPPING SEAT 

* ELIMINATES VALVE CHATTER 


ity of sliding gate design « 
ause t down time 
associated with pilot operated 
The No. iif tiers a diffe 
and improved way to accurate 
with all f the de ed sensi 
{ response 
For more facts, write for 
Bulletin )-1160 


JORDAN CORPORATION 


Division of OPW Corporation 


6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
ELMHURST 1.1352 
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Also desenbes and pictures controls for 
water softeners, pressure filters and deion- 
izers. Illinois Water Treatment Co 


223 Corrosion Treatment Cor 
rosion Protection of Steam and Conden- 
“ate Heturn Systems” is a folder on amine 
treatment for boiler and condensate sys- 
tems. This treatment is described as afford 
ing surface protection of the metal as well 
is raising the pH value of the condensate 
The Bird-Archer Co 


224 Steam System Treatment 
This bulletin on Coravol for prevention of 
corrosion explains theory of corrosion 
ipplication of organic amines to steam 
‘tems (Coravol process ind presents 
case histones of use in different types ol 
plants and industries. Coravol is part of 
t complete technical service providing 
chemical formulas for treatment of water, 
team, brine, fuel. Western Chemical Co 


226 Water Treatment — Bulletin 
00, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
ndividual plant requirements. Covers pre 
treatment, internal treatment, treatment 
ipplieatior blow-down uijustment test 
ontrol. Dearborn Chemical Co 


227 Carbon Dioxide Measurement 

Pechnical Paper 133, 16-pp, discusses 
determination of COs) in water by conduc 
tivit measurement Describes a new 
method developed for the determination 
of carbon dioxide which is applicable to 
inalysis of waterside deposits, treatment 
chemical ind organic carbon in water, 


W.H. & L. D. Betz 


COAL, ASH HANDLING 
228 ‘Tractor Shovel 


ing, design and produc tion stories ol com 
par HD-11G tractor shovel are picto 
rially presented in &-pp Catalog VMS-460 
Includes 
ou leature 
for le time-down and greater operator 
omfort. AllisChalmers Mfg. Co 


230 Coal Crusher Company's W¢ 
ind WS series rolling ring coal crushers 
ire described in Bulletin 154, Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs, Cross section illustration shows both 


The engineer 


specifications and describes vari- 
vhich mean easier servicing 


feeding and crushing action incorporated 
ind tables give capacities speeds ind di- 
mensions. American Pulverizer Co 
231 > Why Liquid Diffusion — What 
liquid diffusion ean do for power! plants is 
explained in Form B, which tells how 
liquid diffusion compounds work and gives 
sur practical applications, These include 
ist control in coal handling, fly-ash con- 
oal storage pile treatment and bonler 


Johnson-March ¢ orp 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


233 Lubricated Plug Valves Cat 
ilog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
MIan illustrations of the single screwed 
ind bolted gland type valves are shown 
including photo cectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co 


234 


italog 1) presents 


Check Valves wenty-pp 


companys tine ol 


Follow the example of thousands of ma- 
sonry bit users — large and small — who 
use the WORLD'S ONLY COMPLETE 
LINE OF CARBIDE-TIPPED MASONRY 
BITS — For every drilling requirement — 
to cut time and labor costs — 


Switch to 


Neu England 


CARBIDE-TIPPEO 


They Make Tough Drill- 
ing Jobs Easy! — Speed 
Work! — Cut Labor 
Costs! Drill Any Size & 
Depth of Hole! 


Even experts are amazed when they first 
learn what New England Carbide-Tipped 
Masonry Bits can do to make tough drill- 
ing jobs simple — and cut labor costs UP 
to 82%! From fast rotary drilling in soft 
and medium hard masonry to the tough- 
est jobs in hard concrete or granite — 
there's a New England Carbide-Tipped 
MASONRY BIT for every kind of job, 
and a bit to fit any make or type of drill. 


1N MASONRY BITS— 
the TIP'S the THING! 


AX jist 
r ROTARY BITS 
For ROTARY DRILLING of Me 
dium Masonry — Sizes 7/64" 
to i'/," 


Cubes 


ROTARY BITS 

For ROTARY DRILLING 
of Hard Masonry in 
cluding Hard Con 
crete and Vitreous 
Tile, Sizes '4"" to 6” 


Grunt 


For One Man HAM 
MER DRILLING of 
all Hard Masonry 
and Granite — 
Sizes 3/16"to 14," 


DISCOVER THE EASY” 
WAY FOR EVERY 
DRILLING JOB! 

Write for our “WHAT 
and HOW" MANUAL 
it's FREE, and very 
helpful 


NEW ENGLAND 
Carbide Tool Co., Inc 
55 J. Commercial St 
Medford, Mass 


Please send me FREE “WHAT and HOW" 
MANUAL 


NAME 


ADDRESS a —— 


ciTy__ ~ ZONE___STATE___ 


) 
| 
| 
| 
| 
| 
| 
| 
L 
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Many coals have good qualities —but Franklin County Coal stands alone in its broad market area as a superlative fuel with most of 


the desirable qualities, least of the undesirable. Old Ben stands alone, too, in its reserves of this great fuel. Although two hundred 


million tons of Old Ben Coal have gone to market there's still a hundred-year unmined supply. Old Ben Coal Corporation, Chicago 
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HIGH-PRESSURE BOILERS 
NEED PUREST WATER 


he BB, 2 
| 


— P 


An ILLCO-WAY System, incorporating 
up-to-date ionXchange equipment, offers 
the best opportunity available today for 
obtaining the high-purity water that mod 
ern high-pressure boilers must have to 
avoid serious loss of operating efficiency 
Such a System will take the muddiest kind 
of hard river water and clean it up so that 
suspended impurities, mineral content, 
and dissolved solids are reduced to almost 
unmeasurable quantities. The result top 
boiler performance, always, and top tar 


bine performance 


ONE SOURCE FOR 
THE WHOLE SYSTEM 


Today, such a System can be obtained, 
complete, from a single source Illinois 
Water Treatment Company. We design 
and manufacture every element to solve 
successfully the particular application 
You do not need to combine a part from 
here and a portion from there you get 
it all from us, all tanks, all piping, all 
valves and controls, all resins and other 
materials, all carefully selected to suit your 
needs. Consult our experienced engineers at 


the next opportunity 


ILLINOIS WATER TREATMENT CO. 


OFFICE: 141 €. 4eTH ST., NEW YORK 17, MY. 
PUMPS & SOFTENERS, LTO. LONDON, ONT. 
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tilting-dise check valves made in iron 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
vuivantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co 


235 General Purpose Valves — Sup- 
plement No. | to Catalog F-9, 32-pp 
offers complete information on company 8 
series of general purpose drop forged steel 
valves, gate, globe and angle types, sizes 
Y% through 2 in. Includes descriptions of 
each type along with drawings showing 
omponent parts. Dimensions and other 
specifications are tabulated, and a pres 
sure-temperature ratings table is included 
Henr Vogt M whine Co 


237 Valve Chart Form 194, 24 pp 
is a valve comparison chart, listing valve 
figure numbers of 15 major manutacturers 
ind the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 
ind non-ferrous materials, describes dif- 
ferent valve lines. The Ohio Injector Co 
238 Valve Charts Now available 
to power engineers are three well-organized 
wall charts on valve t pes, selection and 
protection. “How to know valves” covers 
hour main types of \ ilves from the stand 
points of their appearance, inside con- 
struction, service intended operation and 
ise How to select valves’’ discusses five 
major factors involved in the choice of a 
valve fluid, temperature, pressure, size 
ind funetion How to protect valves 

written in “do and don't” style covers 11 
important points in valve installation, op 
eration and maintenance. R-P & C Valve 
Div American Chain & Cable Co., Inc 


240 Choosing the Right Valve 
Presenting valve selection as a matter ol 
matching the valve’s service characteristics 
vith service requirements of the job, this 
pract« il ZO pp book let ¢ x plains and illus 
trates basic design features of gate, globe 
und check valves. It tells, in non-technical 
language, how each of these valve types 
vorks, and where it is suited for use 
Dise, stem connection, bonnet and bonnet 
joint characteristics are discussed and il 
lustrated. Crane Cx 


241 Steel Gate Valves Four types 

Hancock general purpose steel wate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
AV? ( 12 pp Material speciiications di 
mensions given, also service pressure rat 


ings. Manning, Maxwell & Moore, In 


Postage-free cards for ordering 
catalogs are on page 132. You 
may also use the cards to order 
literature mentioned in the ads. 


243 Industrial Valves Condensed 
Catalog 105, 28-pp, contains data on 
valves for a wide variety of applications 
Includes dimensions and illustrations de- 
scribing non-return (stop-« heck valves, 
globe and angle stop valves, pressure seal 
design, angle univalves aa amall size 
globe valves designed for chain or exten 
ion operation in vertical lines. Also w- 
cluded is company’s Mudwonder valve 
for abrasive fluids. Edward Valves, In 


244 Steam Trap Book — Catalog J, 
14 pp, serves as a manual of trapping prac- 
tice Includes a catalog section giving 











ee ee ee ee ee oe i 


Provide cross-flow of gases 
over tubes for maximum 
heat-transfer 


Tapered gas passes and 
curved surfaces streamline 
the gas flow and maintain 
gas velocity for efficient heat- 
extraction 


Draft losses materially re 
duced by elimination of eddy 
currents, bottlenecks and 
dead gas pockets 

Less steam used in cleaning 
because soot blowers are 
used less often, and more 
effectively 

Applicable to any design of 
water-tube boiler, fired by 
any fuel 

Each installation is designed 
on the basis of 25 years 
experience in this special 
ized branch of engineering 


Installed by skilled mechanics 


Ask for bulletin BW 40 
giving valuable data 
on modern baffle-wall 
constructions — free 


SN ESss 











THE ENGINEER CO. 
CEN€O) neers 
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Ric-wiL offecs WORLD WIDE 


Sewice for Prefabricated Piping Systems 


Over 75 field offices, both national and international are at your disposal 
on any project dealing with prefabricated piping systems. These field 
representatives offer on the spot assistance in planning, delivering and 
installing underground or overhead piping. A Ric-wil representative 
will be glad to discuss plans involving steam, hot water or oil distribu- 
tion lines... and he represents the world’s largest supplier of prefab- 


ricated piping systems. 


For the name of your nearest representative or the catalog covering 
the Ric-wil line, call or write the home office 


Quality Piping Systems... 
. . of Exceptionally High Thermal Efficiency 
SINCE 1910 


ereraseicareo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
iN CANADA: THE Ric-wil, COMPANY OF CANADA LIMITED 
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New! 


Jerguson Drain 
or Sampling Yes: 


e completely 
self-draining 


e withstands 
severe 
conditions 


e foolproof 
operation 


%” size shown 





The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 


nipple and valve inlet 


This rugged, new Jerguson Valve 

outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
vw tolerated. The efficient outside thread 
lesign eliminates possible freezing and 
illows the valve stem to work freely at 
Ihe No. 24 Valve 


foolproof operation because the stem is 


all time provides 
constructed with a left-hand thread, thus 
illowing the valve handle to operate in 


the normal direction of standard valves 


Available in sizes from %" to 2 
N.P1 % ind | 
for pressures of 4000 Ibs 100 | and 

- 


sizes are recomime nade d 


1000 Ibs oO” | Il4, 1% and 
size are recommended for 600 Ibs 
100° FP. and 250 Ibs oO” I 


features include construction with addi- 


( Iptional 


tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 


inside ve sel wall 


Write for data unit and complete 


detasls, ———SC 


—— an 


Garces and Valoes for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Majer Cities 


Jerqueon Tress Goge & Valve Co., itd., Londen, Eng 
Pétrcle Service, Paris, France 
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ph sical data and prices on Cast semi-steel 
ind forged steel inverted bucket steam 
traps, compound steam traps und = ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all 
classes of equipment; a maintenance sec- 
tion explaining trap installation, as well as 
trouble-shooting and repair Armstrong 


Machine Work 


247 Steam lrap Selector — Twelve 
pp Bulletin T-9 is designed specifically to 
ud in selection and application of steam 


chemical processing equipment 
> 


traps on 
Features a foldout piping diagram for 2 
pieces ol typical processing equipment 
each showing recommended steam trap 
dd piping 
elector table Yarnau 


248 Flexible Ball Joint — Catalog 
215-1 20-pp 


ompal flexible ball jomnte for use in 


irrangements. Also contains 


Waring Co 


deseribe vuivantages§ of 


gu ior power, proce heating, chem- 


truction, or hydraulic service 
engineering peciiications and 
i the standard 300 |b series and the 


H00. Screwed, flanged and welding 


! 


omit ure listed i ure insulating 
ome ind jacketed joints for handling 
wphalt and other liquids that solidify 


nh he Barco Mig. Co 


ELECTRICAL EQUIPMENT 
251 Testing Instruments Bulle- 


tin 19-56, l6-pp, features compan as elec. 
trical testing Instruments, including ohm 
diclectric tests sets 


meter ground tester 


motor rotation tester, cable fault locating 
equipment transiormer turn ratio teat 
et corona test equipment frequency 


Ine lude s 


of each type in 


meter tachometer other 
photos ancl cle 
ecliding chiel fea ‘ operating ranges 


and ipplication James G. Biddle Co 


252 industrial Systems Bulletin 
GED-3039, 48 pp, gives information on 
distributiors tem planning. Features, ad 


eniptions 


in tage ipplication, operation and other 
lata on 
madustrin powel distmbution including 
vitchboards 


tem-engineered equipment tor 


vitehwear, ul 
transiormet nIsWwit vire ind cable 
mduit produ regulators, ca- 
ir ) let “witches 
lboard ee ol motor controls, mo 
wiring device 
(‘Oo 
Batteries sul 
ompan s line of 
ie am the 


254 High-Power 
etin ¢ 38 55 cove 
control 
lyhting and auxth- 
le data on battery 
ules of design 

i “ veights ind 
('& DD Batteries, Inc 


PACKINGS, SEALS 
257 pa kings and Gaskets Cata 


log P-100K 32 pp vers 95 most popular 


packings and gaskets in company’s line 
furni hing letutl | onstruction, service 
ommendation il size information 


Tre lucte hart how lng ipplications 
Packing Div., R wstos-Manhattan, [ne 


258 Mechanical Seals —Bulletin 


s~-205-2 S-pp, cover the complete line of 


chemically inert mechanical seals for han- 


lling all types «a corrosives, solvents 
md gases, Provides meatruction, service 
ind application information, installations 


ind engineering det Crane Packing Co 

















DEOXY-SOL 


SOLUTION OF HYDRAZINE 


e Oxygen- 
¢ Scavenger 
¢ for 
¢ Boiler Water | 


¢ Treatment 


FAIRMOUNY 


136 Liberty St., New York 6,N.Y. 


Midwestern Representative 
J. H. DeLemear & Son, inc 
4529 No. Kedzie Avenue 
Chicago 25, il! 


Ask for pamphlet BW-5 
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CLASSIFIED ADVERTISING 


FOR SALE 


K.W. Used M.G. Set (j 

Generator Lllo 240 olt ! 

ge motor 220 volt 

1160 R.P.M Mounted 
Base bala v 

ruments Re 

wl condition 


2 OOO 00 


sardiner 


PAN ng 
Montana 


THE LUMMUS COMPANY 


Engineers and Constructors 





385 Madison Avenue, New York, N. Y. 


Londor Paris 


Bom bay 


Chicago — Houston 
The Hague Montrea Caracas 








J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro 

electric Power Plants, Industria! Plants, Me 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 











he hu ljia WADE 


ENGINEERS « CONSTRUCTORS « CONSULTANTS 
POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY « INDUSTRIAL « CHEMICAL 




















yard of Atomic fuel 











oars ina ceacoaked ‘manhole! 
Ze CABLE SPLICING CHAMBERS HELP 
SERVICE NEW YORK CITY'S TELEPHONES, 
TELEGRAPHS, STOCK TICKERS, POLICE AND FIRE 
ALARMS. HARBOR WATERS SEEP INTO MANY OF 
THEM EVERY HIGH TIDE. THAT'S WHY SUPPORTS AND 
RACKS ARE MONEL™ NICKEL-COPPER ALLOY—THEY 
WITHSTAND CORROSION, HOLD CONDUITS RIGID, 
YEAR AFTER YEAR.LADDERS ARE MONEL, a 
TOO — SOME ON THE 
JOB 38 YEARS! 


“extension cord” 
sheathed i in MONEL 


a” SAN JUAN ISLANDS, OFF WASHINGTON STATE, GET 
“ ELECTRICITY FROM THE WORLD‘S LONGEST UNDERSEA 
POWER CABLE...SHIPPED CROSS COUNTRY ON NINE 
FREIGHT CARS, WELDED AND CHAINED SO THEY 
COULDN'T UNCOUPLE. THE CABLE'S CONDUCTOR CORES 
HANDLE 25,000 VOLTS... ARE SHEATHED IN 
NON-MAGNETIC 403” MONEL TAPE. DESPITE A GALT-WATER 


will power 
city of 250,000! 


B BEFORE LONG, THIS MIDWEST ATOM POWER PLANT 


WILL GO INTO LIMITED OPERATION. By 1960, /T 


¥ SHOULD PRODUCE APPROX.IO0,000 KW -—- ENOUGH 


ELECTRICITY FOR Y% MILLION PEOPLE. ALL THIG FROM 
A REACTOR. FUEL CORE 320%" x 50/2" IN SIZE... 
NICKEL- CONTAINING ALLOYS HELP PERFECT SUCH 
REACTORS...GTAND UP TO HIGH PRESSURES, CORROSION, 
SEVERE HEATS...IN PIPELINES, PUMPS, CONDENSERS, 
HEAT EXCHANGERS, FUEL TANKS. AND INCO NICKEL 
ALLOYS ARE GREAT PROBLEM- SOLVERS IN 
FOSSIL-FUEL AND HYDROELECTRIC PLANTS, 100. 


AN to 


ee rane ast 


18 sy a —~— 


fs 
oa 





HAVE YOU A METAL. PROBLEM? 
WHERE CAN YOUR PLANT PUT THE CORROSION 
RESISTANCE, HEAT CONDUCTIVITY AND 
HIGH-TEMPERATURE STRENGTH OF MONEL TO 
WORK? PERHAPS OUR. BULLETIN “ENGINEERING 
PROPERTIES OF MONEL’ WILL HELP YOU FIND 
OUT.WRITE FOR A FREE COPY NOW 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York 5, N. Y. 


"Re ed Trademark 


A. 
INCO. Nickel Alloys 


teeet mate 


More POWER for you...with MONEL 


67 Wall Street 
giste 





HOME, IT'S EXPECTED TO LAST UNTIL 200! A.D. 


For more data circle 


582 on Post Card 





SAVINGS 
HENSZEY 


Bash 


as part of your 


automatic continuous 
blowdown system 


HENSZEY CO., Dept. B 


pA 
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Superb Performers 


AURORA APCO 
Turbine-Type 


ASK 
for 


CONDENSED 
CATALOG M-7!1 


2 
Ged) 
a 
4 
or 


o 


| 
| 
| 


S 


seeees reese 


Chwa 
AURORA" 
Centrifugal 


for EVERY LIQUIDS 
HANDLING JOB in INDUSTRY 


The engineer-favor accorded "PUMPS by 
Aurora” rests squarely upon performance 
satisfaction. Why not let Aurora precision 
and quality serve your requirements, too? 


AURORA APCO Turbine-Type PUMPS 


are available in SINGLE STAGE @ TWO 
STAGE @ FOUR STAGE @ WATER 
JACKETED @ STAINLESS STEEL or SPECIAL 
METALS for "1001" DUTIES. 


AURORA Centrifugal PUMPS 


are available in SINGLE and TWO STAGE 
HORIZONTALLY SPLIT CASE @ SIDE SUC- 
TION @ VERTICAL @ NON CLOG e@ SUMP 
@® MIXED FLOW @ SPECIAL DESIGN ETC. 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP wivisiox 


THE NEW YORK AIR BRAKE COMPANY 





40 DEARBORN ST. 


° AURORA > ILLINOIS 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, NW. Y. 
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INSTRUMENTS, CONTROLS 


261 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater. 
Copes-Vulcan Div., Blaw-Knox Co. 


262 Easy Reading Gage An all 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
— visibility, other advantages offered 
yy this gage, explains operation. The Re- 
liance Gauge abenen Co. 


263 Instrument Panels — Power 
and process plants can choose instrument 
and control panels to meet individual spe- 
cifications from six standard designs de- 
scribed in 16-pp Product Specification 
G71-7. Complete specifications are fur- 
nished, as well as information on supports 
and mountings for tubes, wires and equip- 
ment, instrument mounting dimensions, 
and dimensions of standard instrument 
and control panels. Bailey Meter Co 


265 Instruments, Controls — Con 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer's line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages, CO; me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each ty pe ol 
equipment. Republic Flow Meters Co 


266 Solenoid Pilots — Several | y pes 
of solenoid pilots for use with company 
regulating valves are described in Form 
1010. Lists reasons for economies in on-off 
control, describes applications, and gives 
type of pilot, material of construction, 
maximum pressure ind maximum temper- 
ature for two- and three-way pilots in 
steam, gas and liquid service. Sche 
matic diagrams of typK al applications are 
given. Spence Engineering Co., Inc 


267 indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company 8 
Type H indicating flow meter. Presents 
pet Ave data on the principles and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles 
Offers examples of flow rate calculations 
Schematic drawings and diagrams, tabu 
lated technical data and specifications are 
included. The Meriam Instrument Co 


268 b-c Amplifier —Twelv: pp 
Bulletin MSP 111.1 provides pictorial 
diagrams and descriptive information on 
company’s PowrAmp Model P, an ele 
tronic low-voltage linear amplifier de- 
signed to increase the speed and accuracy 
of low level d-c voltage measurements 
Discusses performance and construction 
features of the amplifier and describes 
some applications. Hagan Corp. 


269 ideas on Push Pull Controls 
— Included in this “Idea File’ are answers 
to a power engineer's questions on the use 
of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and op- 
eration of company’s Tru-Lay contend 

Separate bulletins are devoted to standard 
assemblies, bracket-type head controls, 
micro controls and ws ee oP controls 
Automotive and Aircraft Div., American 
Chain & Cable Co., Ine. 


s 
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NEW 


Allis-Chalmers capsule-type sleeve bearings 
now perfected for complete motor line 


Standard capsule-type sleeve bearing High speed capsule-type sleeve bearing 


Anew feature—animprovedcap- @ Venting system prevents oil leak- 
sule-type bearing design—has been age — keeps oil and vapor from get- 
added to the Allis-Chalmers com- ting into motor enclosure. 

plete line of large end-shield bear- 
ing motors. This new bearing will 
give you better motor service, sim- , 
plified maintenance and longer adequately lubricate bearing. 
motor life through features like: @ Split end-shield gives easy acces- 


@ Dual oil-rings insure bearing sur- 
face lubrication — either ring can 


@ Dust-tight, leakproof enclosure sibility to winding and air gap — 
protects bearing from dirt, dust or without disturbing capsule or bear- 
abrasive materials. ing alignment. 


You get MORE from Allis-Chalmers motors 


More design and construction features — more application help. 
For complete information, contact your nearby AC office or write 
Allis-Chalmers, Power Equipment Division, Milwaul:ee 1, Wisconsin. 


Drip-proof or splash-proof cage motor 


Synchronous or wound-roter motor 


High speed cage motor 


Weather. protected motor 


Totally-enclosed fan-cooled motor 


Totally-enclosed forced-ventilated motor 


Water-cooled of inert-gas-filled motor 


Capsule-type bearings are stondard 
on these Allis Chalmers motors 


ALLIS-CHALMERS 
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MECHANICAL POWER turbines, turbine generators, ship propul- 


sion unite, feed pumps, centrifugal com- 


TRANSMISSION pressors, blowers, centrifugal pumps, re 
270 V-S Drive Selection Tips duction gear, and other products are 


sulletin 20P50, 44 pp, carries hand deseribed in this profusely illustrated 
multi-color tables for quick and easy se 5O-pp catalog Photos show manulacturing 
lection of variable speed Te xrope drives procedure De Laval Steam Turbine Co 
In addition to providing these tables for 

4, B, © and D seetion variable speed 274 Steam Turbines The advan- 


booklet includes information on tages of company’s solid wheel turbines, 


design features, drive principles, hors ixial flow turbines, single stage and multi- 
power rating tables speed range table tage ire outlined in illustrated Bulletin 
AllisChalmers Mfg. Co 8-140. Deseribes various models in their 

line and includes application photos. The 


271 = Fluid Drives Julletine 9419 Perry Steam Turbine Co 


and Y¥519 are an illustrated catalog and 
selection guide on ¢ ompany's new | ype 275 Corrosion Control lreat- 
VS Class 2 Gyrol fluid drives. Catalog dis- ment of industrial equipment to control 


cusses advantages and applications of the corrosion cannot be a hit-and-mise propos 


drives, covering speed control, power sav tion cautions this 6-pp folder. | xamples 
mere ire given of optimum control measures 
that may avoid costly, unsound treatment 
procedures, including minor physical or 


ings, simplified inatallation, et« A 
tional view shows construction and prin 
ciple of operation. Dimensions for six 


sizes of drives are provided. Selection operating changes. Hall Laboratories, Inc. 


guide conmste of tables indi ating proper 

drive to use. American Blower Corp 276 Preheating Combustion Air 
Phis well-illustrated 46-pp booklet explains 

272 Speed Reducers Design and fuel iving* and increased pe riormance 


operation advantages of company’s line made px 
of Torque-Arm speed reducers are out flue gases to preheat incoming combustion 


lined in 2&pp Bulletin A-637. Includes ur. Also covers increased boiler output, 
selection tables for double and single re 
duction unite, bore dimensions and bush 


sible by using waste heat in 


ibilit to use lower grade fuels, other 
ulvantages§ afforded Sjooklet contrasts 
ing dat on overload releases, flange regenerative with recuperative preheaters 
explains operating principle and structural 


mounted speed reducers, and recom 
of the Ljungstrom air preheater 


mended V-belt drives. Dodge Mig Corp details 
Applications for other than power boilers 
ure also covered, Air Preheater Corp 


OTHER EQUIPMENT 
273 Product Guide 277 
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Turbine Speed Control 
Manufactus Thirty-pp wire-bound Bulletin H-21 is 
ne oO ! ! titled Fundamentals of Turbine Speed 


for Control and Tight Shutoff 


ERE I 5 


tH, 
18”--125% butterfly valve, Neoprene 


lined for control and tight shutoff of cooling 
water in heat exchanger system, bronze disc, 
Monel metal shaft; electric motor operator and 
tuxiliary handwheel for manual control 


~ ‘ “ . apes 
A Nae 


This is but one of many W. S. Rock- 
well standard and special flanged 
butterfly and wafer butterfly valves 
that meet any condition of pressure, 
temperature, corrosion or abrasion. 
Made in sizes from 4” to 144” of any 
metal, rubber-covered, synthetic resin 
or glass-coated metal. For regulating, 
throttling or shut-off of air, gases, liq- 
uids or solids, no matter how “tough” 


w.s the operating conditions. Minimum 

— ROCKWELL pressure drop. Non-clogging. Self- 

cleaning. Furnished with any manual 

Butterfly Valves —— operators. Write for 
W. S. ROCKWELL COMPAN 


BUTTERFLY VALVES SLIDE VALVES 7 AUTOMATIC VALVE 


2947 ELIOT STREET . FAIRFIELD, CONN. 


Soles Representatives in Principal Cities 
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Control.”’ It is an elaborately illustrated, 
educational booklet iz tended to clarify the 
operation of common types of automat 
speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co. 


278 eat Transfer Apparatus — 
Condensed Bulletin HT-1 highlights rep 
resentative produc {ts In company 8 line of 
heat transfer equipment. Includes oil 
heaters and coole rs, strainers evaporators 
heat exe hange rs, radiafin air coolers, tube s 
pipes, coils. Schutte and Koerting Co 


279 Solids Handling Pumps 
Bulletin 121-A S pp describes 1 complete 
line ot non-clog pumps lor handling solids 
in suspension. Included are vertical, hori 
zontal and close coupled types used to 
handle liquid components of industrial 
processes, industrial waste, and for such 
pumping applications as water suppl 
drainage and sewage handling. Specifica 
tions are included Aurora Pump Div 
The New York Air Brake Co 


280 Bearing Lubrication — Vo! 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12 pp 
urticle on industrial bearing lubrication 
Illustrated with photos and drawings, text 
covers such subjects as bearing design 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved 
in choice of turbine oils and diesel lubri 
cants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co 
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what is BPA? 


BPA (Business Publications Audit of Circulation, Inc.) is a non-profit organization 
of advertisers, advertising agencies and publishers. BPA audits the circulation 
of member publications for the benefit of advertisers and agencies who buy 


advertising space in these publications. 


what does it do? 


BPA supplies detailed, verified information through an independent, unbiased 
audit of its member publications. The advertisers, therefore, can judge whether 
the specific audience (readers) are logical prospects for his product or service, 


how many there are, where located, what industries they work in, etc. 


why is BPA important to you, the reader? 


When Mr. Advertiser buys advertising space in POWER ENGINEERING, for 
example, he actually provides the money to pay for the outstanding editorial 
service we render you. And the more he knows about you (through BPA, of 


course) the more advertising space he buys. 


Power Engineerin 


TECHNICAL PUBLISHING COMPANY 
110 SO. DEARBORN STREET, CHICAGO 3, ILLINOIS 
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PREVENT 
BOILER 
CORROSION 


Oxygen dissolved in boiler feed water which 1s a very active source 

of destructive boiler corrosion may be continuously detected and 

recorded by the Cambridge Gas Analyzer. The oxygen dissolved 

in the feed water is determined directly, and continuousl, re 
corded upon the Cambridge Dissolved Oxygen 
Recorder. The oxygen set free by dissociation in 
the boiler is determined by measuring the free 
hydrogen in the steam which is recorded upon the 
Cambridge Dissolved Hydrogen Recorder. Cam 
bridge Analyzers are available in models for con 
tinuously recording either O, or H, separately or 
O, and H; simultaneously 


Send for Bulletin 148 B.P 


CAMBRIDGE INSTRUMENT CO., INC. 


3523 Grand Central Terminal New York 17, N. Y. 


CAMBRIDGE 


DISSOLVED O, & H, 
ANALYZERS 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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Sign Your 


DECLARATION OF 
INDEPENDENCE 


Buy 
U. S. Savings Bonds! 














Stonega Coke and Coal Company 


Grover ODA cossacap 
OENDRON 


Page Coal and Coke Company 
Crozer Coal and Land Company 


CROZER) 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 
BLUEFIELD, W. VA BUFFALO CHARLOTTE, N.C 
CINCINNATI CLEVELAND IRWIN, PA 
NEW YORK NORFOLK 
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Here’s Why Utilities Can Depend on 


CATEXER’ ANEXER’ 
DEMINERALIZATION PLANTS 





Control panel designed 
and assembled by INFILCO 


Waukegan Station 
Demineralization Plant 


CATEXER” “ANEXER” 
Demineralization Plant 
performance charts 
at Waukegan Station 


[ DEMINERALIZING PLANT PERFORMANCE 


STARTED WOT CAUSTIC MEGENERATION 
GURPAnTtE 7 


OS PED 6 HTL Ew ee AED Oo 


* 282 BO © OO HO & HO HO we 
m.0oNM8 OF 64LONS 
™o + wn - we 8 








ago, INFILCO pioneered the six years after it was first put in opera- 
scale use of demineralization tion, the plant is still doing the job for 

removal by ion exchange for which it was designed. 
makeup to high pressure boilers at Com When you specify an INFILCO Demin- 
monwealth Edison Company's Waukegan — eralization Plant, you can rely on its per- 
on. Accurate records show that this formance because it is designed by a firm 
‘40 gallon per minute fully automatic with the widest range of engineering 
plant consistently produces an adequate know-how in the water and waste treat- 


The one compony 


supply of high-quality feedwater for both ment field. For more information see your 


offering equipment 


for all types of wate 


medium and high-pressure boilers. Now, Consulting Engineer or write. and waste treatme 





INFILCO INC 918 South Campbell Avenue, Tucson,’ Arizona 
- Field offices throughout the United States and in Foreign Countries 524 
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Qiitkh 203 Ct... 
Quifof 28 3 1n0U8e 


CHAPMAN 
Tilting Disc Check Valve 


There, in a nutshell, is the story of a Chapman Tilting Disc Check Never a Slam! 


Valve... quick as a cat, quiet as a mouse. It's designed that way. 
Designed and Built for 


It’s built that way .. . for fast, sure, quiet action. Or, in other 
it’ Quiet Efficient Operation 
words, it’s yours for best performance at lowest long-range 





operating costs. 

With a Chapman Tilting Disc Check Valve, there’s no noise, 
no vibration, no fluttering. There's no banging or slamming 
with damage to system or valve. There's no scraping or wearing 


of disc and seat. Your head loss or flow resistance is kept at a 
minimum. 


To put it briefly, with a Chapman Tilting Disc Check Valve, 


there's little or no maintenance even under severe operating In open position, specially de- 


conditions. signed ‘‘airfoil’’ disc balances per 
fectly. No vibration. No flutter. 


For Chapman Tilting Disc Check Valves in ison ; *€ 
I : & eck ilves in i1on and steel... When flow subsides, disc drops 
valves for handling fluids or gases under a wide range of pres- quickly and quietly to a tight 
sures... valves for replacement or new piping systems .. . just closed position. No jarring. No 


check our Catalog 30-A. It’s yours for the asking. Send for it now. slamming. No damage to system or 
valve. Note enlarged area around 


disc to insure low flow resistance 


The CHAPMAN Vaive Mtg. Company 
INDIAN ORCHARD, MASSACHUSETTS 
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THE 
PROTECTION 
LASTS 


@ WHEN you use Texaco Regal Oil R&O, you always have an 
extra margin of safety because of the lasting protection it gives. 


Throughout the years of its extra 
long service life, Texaco Regal Oil 
RGO keeps turbine systems free 
from sludge, rust and foam; 
assures normal bearing tempera- 
tures and instantaneous governor 
response. 

Texaco Regal Oil R&O is pre- 
mium quality—with great natural 
lubricating properties further im- 
proved by special additives. It has 
outstanding resistance to oxida- 
tion. It protects bearings against 
corrosion. It keeps systems clean. 

There is a complete line of 
Texaco Regal Oils RGO to meet 
the requirements of all leading 
turbine builders for all types and 
sizes of turbines. 

Let a Texaco Lubrication Engi- 
neer help you get maximum 
efficiency from your turbines and 
power auxiliaries. Just call the 
nearest of the more than 2,000 
Texaco Distributing Plants in the 
48 States, or write: 


The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


<n TEXACO Regal Oils R&O 


FOR ALL TURBINES 


TUNE IN... METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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